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Forevord

The brinciplé purpose of improving water supnly ana vaste dis-
posal is to help overcome the problem of debilitating and kil-
ling diseases that afflict developing countries.

Hore generally can be stated that improving water supply and
waste disposal is a precondition for a healthy and man worthy
living condition and an indispensable component in the process
of &evclopment. The ultimate goal is the well-being of the mil-
lions involved lacking basic needs.

The impact of improved health and food conditions should be
carefully analyzed. An explosive increase of world population,
wich can be exnected as a oonsequeﬁce, would mean an unwarrented
assesment on world recources as food, energy, forests, water
etc.. Careful planning on vorld and national level by interna-
tional institutions and governments, achieving an integrated
programme in the field of population controll, health, food,
education, economics, etc., is a necessative to avoid squande-~
ring of recources in non integrated, isolated programmes.

This report deals only with one aspect, important to develop~:
ment: Sanitation.

Provision of merely excreta disposal systems is useless. The
benefits of improved sanitation will be evinced most profitable
wvhen the sanitation programme is intcgrated‘in a complete, all-
embracing development programme.

A general solution in sanitation is not rezlistic. Differences
in culture, religion, environment (physical), economy require
different solutions. This réport ig objected to rural and sub-
urban areas in developing countries where conventional sanita—
tion systems are not applicable and "low cost sanitation" is

the only alternative left.
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Introduction

-~ Saniteation and water supply, a problem?

A convenient supply of safe water and sanitary disposal of human

vastes are essential ingredients of a healthy, productive life.

Hater that is not safe for human consumption can spread diseases

water that is not conveniently located results in the loss of pro-

ductive time and energy of the water carrierj and inadequate faci-

lities for excfcta disposal reduce the potential benefits of a safe

water supply by transmitting pethogens from infected to healthy

persons, Over fifty infections can be transferred from z diseased

person to a healthy one by various direct or indirect routes invol-

ving

excreta,

UNICEI™ estimates that about 15 million children below the age of

5 die in the developng countries every year. The absence of safe

water and sanitation plays a major part in +this tragedy. If every-—

one had access to safe drinking water and sanitation, infant mor-

tality could be cut by much as 50 per cent world wide.
According to the World Health Organization (¥HO, 1977/1978), appro-

ximately 80 per cent of all sickness and disease can be attributed

to inadecuate water or sanitation. ¥For example:

Diarrhoea kills six million children in developing countries

every year, and contributes to the death of up to 18 million neople.
Trachoma affects some 500 million people at any given time,

often causing blindness,

Parasitic worms infect nearly one half of the entire popula-

tion of thc developing countries, often with serious conse-
quenses, For example, 2C0 million people in 70 countries suf-—

fer the debilitating effects of schistosomiasis,

lalaria yearly kills one million children below the age of

two in Afriea, South of the Sahara, alone,



The need Tfor sanitation programmes

To undérstend the magnitude of the nrobleam, one only needs to con—
sult ihe data collected by the VHO in preporation for the United
Nations Water Confercace (har gel Plata, Argentine, Soring 1977).
These rough estimates shou that only about onc third of the ponu-~
lation in developing courtrics have adecuate sanitation scrvices;
that is, about 630 million out of 1.7 billion (exc. Ped, of China).
Population growth will add to this figure in the 1980s, aznother
7CO rnillion who vill have to be provided vith some means of sani-—
tation if the goal of the International Drinking Water Supply end
Sanitation Deocode-—ndequate water sunply and sanitation Tor «ll
peonle~~is §0 he achieved. .

At the present time, the first nriority of excreta diswosal nrogron-—

1

C
mes in develoning countries rmust be human healthy that is, the reduc-

0]

tion and eventuwal climination of the transmission of excreta-related
diseoses., This health objective can Le fully achieved by non~con—
ventional sanitation technologies that are much cheaper then sewe-

rage.

Infections Deaths Avcrage
thousands thousands no. of days Relative

Infection lyear lycar lost per case  disability *

Anmcbhiasis . 400,000 30 7-10
WATER-BORNE Diarrhocas 3-5,000,000 5-10,000 3-5 2
DISEASES Polic 80,000 10-20 3,000+ 2

Typhoid 1,000 25 14-28 2

Ascariasis (roundworn) 800,000-1,000,000 20 7-10 3

TR.WASH

&ggign\; ASHED Leprasy 12,000 Very low 500-3,000 2-3

Trichuriasis (whipworm) 500,000 Low 7-10 3
WATER-BASED Schistosomiasis (bilharzia) 200,000 500-1000 600- 1030 3.4 .-
DISEASES

African trypanosomiasis
DISEASES WITH (sleeping sickness) 1,000 5 150 1
WATER-RELATED  Malaria 800,000 1,200 3-5 2
VECTORS

Onchocerciasis (river blindness) 30,000 20.50 3,000 1-2
FECAL DISPOSAL  Hookworm . 7-9,000,000 50-60 100 4
DISEASES
Source: after Julia A. Walsh and Kenneth S, Warren, Selective * 1 means the sufferer is hedridden; 2 able to function to some
Primary Health Care: An Interim Strategy for Discase Control in extent; 3 able to work; 4 expericnces minor effects.

Developing Countries, The New England Joumal of Medicine, vol
301, no 18, November 1, 1979, p 967.

Table:1 Incidence and impact of discases related to water supply and sanitatior

-2 -
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The nriaciple constreints to the successiul provision of sanitation
acilities in develowing countries are lack of iunds, lack of knov=-
ledge 2bout non-conventionel sanitation technologies, weak insti-
tutions with few traincd personnel, and additionally in rural arees
weak social structures, There is no forseable way that waterborne
waste disnosal, with an average investment cosl of around U.S.

# 300 per person, can be made affordable in countrice in wich an-—
nual per capita income averages less than that amount. In addition,
and implicit in the decission to provide severage, is a decission
to wrovide a woter connection to each house,

Given the continued increaese in voverty of develoning countries,
where financial recorces are limited, messive investments in weter
born severapgs are impossible, Other factors which militate agains
the use of conventional seuwerege systems in develoning counlries
arc: relativgly comnlex skills are reouircd for both the design

and installation of the pipe netvorls blockage due to 'uaconventi~
nal' anal cleaning moteriels and other houschold vaste objects is

a frequent occurrence.

Low cost sanitation, in fact a range of different sanitation tech-

nologies, is an answer on tihe nced of sanitation facilities.

Table 2:

Alternative Sanitation Technoiogles:
Financial Requirements for Investment and Recurrent Cost per Household
(1978 U.S. dollars)

Percent of
income of
Total Monihly Monthly Monthly Hypothetical overage
investment Investment recument woter total monthly lowincome
cost® cost cost cost cost® household*®
Technology 1] 2 [<)] “) (&) (]
Low-cost
Pour-{lush toilet 70 1.5 02 03 20 2
Pit latrine 125 26 - - 26 3
Communal toilet! - 355 74 03 06 83 9
Vacuum truck cartage 105 22 16 - 38 q
Low-cost septic tanks 205 43 04 05 52 6
Composting toilet 400 83 04 - 87 10
Bucket cartage® 190 40 23 - 6.3 7
Medium-cost
Sewered aquaprivy 570 7.1 20 09 10.0 11
Aquaprivy 1,100 137 03 0.2 142 16
Japanese vacuum-
truck cartage 710 88 50 - 138 15
High-cost
Septic tanks 1645 140 5.9 59 258 29
Sewerage 1480 126 5.1 57 234 26

®Including household plumbing as well as oll other on-site and off site system costs.

b/'«ssuming thatinvestment cost is financed by loans ot 8 percent cuer 5 yeors for the lowcost systems. 10 yeors for the mediurn-cost systems, end 20 peors
Jor the high<os! systems.

¢Assuming cverage annue! income per copita of $180 and 6 persons per household.
9Based on costs per capita szaled up to household costs 1o account for multiple-houschold use in some of the case studies.

(Source: ref. 01)



Chanter 1 Medical and Social perspective

Tel Sanitation and Health

The hygienic disposal of human excreta is of the utmost importance
to the wellbeing'of all commimities., It is necessary for.the pre—
servation of health, and indeed the correct disposal of excreta

is one of the most effective measures which any community can under-
take to improve its health. The sanitary disposal of human wastes
will help to control all those infectious diseases vhich are caused
by pathogens excreted by people in their faeces or urine. Table 1.1
provides a list of some‘of the more important infections transmitted

in the faeces,

Table 3 Some important infectious diseases related to the

unhygienic disposal of human faeces.

Bacterial Infections

Typhoid, cholera, bacillary dyséntgry, miscellaneous diarrhoeas

and gastro-enferitus.-

Viral Infections

Infectious hepatitus, poliomyelitis, miscellaneous diarrhoeas

Protozoal Infections

Amoebic dysentery (amoebiasis)

Helminthic (worm) Infections

Roundvworm (ascariasis), hookworm, bilharzia (schistosomiasis)

The sanitary disposal of human wéstes is perhaps of grater importance
than the provision of a safe water supply because, if the disvosal

of human excreta is correctly managed, there will be little risk

of human feacal contamination of domestic water sources, It is better
to protect the environment from feacal pollution than to undertake
expensive measures to reduce the pollution when it has already taken

nlace,



1.2 Social dimensions

Excreta disposal, then, is important. But it is extremely difficult
to achieve changes in excreta disposal practices., They are part

of the basic behavioural pattern of a community and are not readily
modified. Many Europians have difficulty in adopting a squatting
position for defeacation énd.are reluctént to use water and hand

for anal cléansing. Similarly, many villagers in developing coun-
triés,-uséd to defaecation in the bush around the village, are re-
luctant to adopt the use of a:latrine.

Positive results, reduction in excreta related diseases, by sani-
tation programmes can only be expected, when everyone will make

use of latrines, There is absolutely no sense in building latrines
if they will not be used, and an appreciation of the acceptability
of a particular form of sanitation to the community is an essential
first step in any programme.

It is necessary to understand existing defaecation practices and
beliefs, It is necessary to develop any sanitation programme in
close cooperation with community leaders. It is essential to pro-
vide the training and extension work necessary to acquaint the com-
mﬁnity fully with the method of using and maintaining the particular
type of latrine, It is always necessary to take account of community

feelings concerning the sanitation programme.

Excreta disposal in rural areas is far more'complex sccially than

it is technically and it is not appropriate to assign total respon-
sibility for rural sanitation programmes to engineers, It is essen-
tial to realize that the improvemenf of sanitation is not completely
achieved by the construction of a latrine.

Follow-up visits to the home are needed to check whether the latrine
is being used, whether it is kept clean, whether a real improvement

in domestic hygiene has been'achieved, and whether any maintenance

problems are emerging.



A1l these follow-up activities require a substantial commitment

in manpower and funds, but a sanitation programme has little change
of success without them. It is éssential to résist the temptation
to go on bhilding new latrines beyond the capability to supervise

and -service them.



Chapter 2 Feasible Sanitation Systems

2.1 General approach
2.1.1 Criteria

It is of considerable value to have a checklist of criteria, based
on which sanitation systems can be evaluated. It will however be
found that many items in that list have to be interpreted in the
light of what people want.
Choices about technology cannot therefore be made in general terms
for all developing countries, but must be made seperately and locally
by each community or nation. .
A list of criteria, based on purely technical considerations,'is
published in "Excreta disposal for rural areas and small communities"
(Wagner and Lanoix, World Health Organization (WHO), 1958).
These criteria ares

1. The surface soil shéuld not be contaminated.

2. There should be no contamination of groundwater that may enter

springs or wells,

3. There should be no contamination of surface water.

4., Excreta should not be accessible to flies or animals.

5. There should be no handling of fresh excreta, or when this is

indispensable, it should be kept to a strict minimum.
6. There should be freedom of odours or unsightly conditions.
T. The method used should be simple and inexpensive in construction

and operation.

It is evident that, in planning‘a permanent solution to an excreta
diSposal problem, apart from the mentioned technical criteria, many
inter-related factors must be considered. Among these factors are:
cultural patterns, religious customs, climatological and geological
conditions, economic standards, political and social organization

of communities, general and health education, skills of local popu-
lations, and the availability of construction materials and personnel

for technical supervision.



2.1.2 Communal versus individual

The installation of communal facilities will require less initial
costs than individual household systems, however this advantage is

of minor interest compared to the following disadvantages:

-~ the lack of cleanliness and maintenance, as it appears to belong
toAno one individually énd'so there is very little commitment
by individuwal users to keep it clean and operating properly.

~ the lack of privacy. ' -

— the distance from the individual households, a problem for chil-

dren and for users at night during wet or cold weather and illness.

With regard to above mentioned disadvantages, individual household

systems should be preferred.

2.1.3 Classification of existing systems

Two key distinctions can be identifieds

I Dry systems versus Wet systems.
An example of a dry system is the composting latrine.
In a wet system water is mixed with excreta, usually by a flushing

mechanism.

I1 On-site disposal versus systems in which excreta is carried off

by cartage or by water flow in sewers.

Given the four possibilities mentioned above, the existing systems
are categorized subsequently: '
1. Wet systems, off-site treatment and disposal:
~conventional sewerage

2. Vet systems, on-site treatment:
~aqua privies, septic tanks, wet pit latrlnes, most biogas plants

3. Dry systems; off-site treatment and disposal:
~bucket latrines with cartage

4, Dry systems, on-site treatment:
~composting latrines, dry pit latrines



2.2 Three feasible systems
2.,2+.1 Introduction.

" Three systems will be offered here, based on financial, environmental,
sociological, and cultural. grounds, as feasible sanitation options

for rural and suburban areas:

I Ventilated Improved Pit (VIP) latrine
II Pour-flush latrine
III Composting latrine

The three, hefe above mentioned, sanitation systems have the following
.items in common:

- on-site disposal

- low cost

~ suitable in rural areas and in low density urban areas

— relatively simple to construct

~ high potential for self help programmes

— no need of complementary off-site investments

= good health benefits

~ institutional requirements can be limited to a minimum

In the series "Appropriate Technology for Water Supply and Sanitation"
(World Bank, 1980) volume 11 (page 31 to 60), "a Sanitation Field

Manual", the three sanitation options VIP latrines
V Pour Flush latrines

Compostingtlatrines
are described and discussed in detail.
The information in this report on these excreta disposal systems

will be limited to just the principle differences.,

- 10 -
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2.2.2 The Ventilated Improved Pit (VIP) latrine

The VIP latrine differs from the conventional pit latrine in being
equiped with a ventilation pipe and a more solid construction of

pit, squatting‘slab and superstructure,

The most striking detail of the VIP latrine is the vent-pipe, which
generates a strong updraft and so maintains a flow of air down through
the squatting plate, The effect of this air current is to minimize
odours and to discourage fly breeding within the pit; moreover, if
the exit of the vent-pipe is covered with a mesh and the latrine
superstructure is kept relatively dark compared to the pit (or the
squatting plate covered) any flies which do hatch out in the pit

will be attracted to the daylight at the top of the vent-pipe, where
they will be trapped by the mesh and eventually die.

Conventional pit latrines are the commonest, in many parts of Africa,
and most simple sanitation system., The VIP latrine stands from a
culturally point of view very close to the conventional pit latrine.
Its simplicity increases the changes of acceptability.

The VIP latrine is most appropriate for sélf help programmes in which

individual houscholders are responsible for their own sanitation.

The major technical obstacles to on~site pit latrines ares

population density, high water table, rock, sand, and water contamination,

The VIP latrines shown on the figures

Screen : 3 and 4 are recently built,

Panzania,

i Flat-roof on a small scale, in Zimbabwe and
B " Emptying the filled up pits of
/‘

= these "direct" pit latrines can
150-mm /‘
vent pipe

= be done either by hand or by vacuum

. truck., Handling "fresh" excreta
[ I N . .
Spiral “} 7 | encounters the danger of infection
structure o R : .

while the main disadvantages of

vacuum trucks, in urban areas,

are the need of institutional require-
ments and the significant increase

in operational costs,

Fig. 3: VIP latrine,
built in Zimbabwe,

- 11 -
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These problems are avoided in the Ventilated Improved Double Pit
(VIDP) latrine, The life-time of one pit will exceed at least one
year, so once a pit is filled up and clbsed and while the second
pit is in use, the excreta in the first pit will transform into a
relative harmless material; Construction costs of the VIDP latrine

are logically higher,

2.2.3 The Pour-Flush (PF) Latrine

The pour flush latrine haé a water seal unit incorporated into the
squatting plate.-The advantage of this type of latrine is that the
water seal prevents the development of odours and the breeding of
- insects and therefore no venting system i$§ required.

Approximately three litres of awter or sullage are manually poured
in to flush the excreta into the pit after each usage. Because of

the odour elemination, this type of latrine can tbe located inside

" the house, if desired.

The PF latrine is an appropriate sanitation technology if sufficient
water is available fof flushing and the people commonly use water
for anal cleansing. '

Two basic types are shown on the figures 2.4 and 2.5. The first

type is a modification of the pit latriné in which the squatting
plate is provided with a simple water seal. The second type of PF
toilet, which is widely used in India, south-east Asid, and some
parts of Latin America, is used in combination with a completely
offset pit. The PF bowl is connected to a short length (8 meters
maximum) of 100-millimeter diameter pipe that discharges into an
adjacent pit.

FF toilets can be easily upgraded to a low cost sewerage system that

. also accepts sullage.

-13 -
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2,2.4 Double Vault Composting (DVC) latrine

Composting is a biological process in which various types of orga-

nisms under controlled conditions break down organic substances

t0 a humus kind of end product.

Apart from excreta, ash and easily biodegradable organic wastes

such as sawdust, grass, and vegetable wastes must regularly be added

in correct quantities to the composting latrine to maintain a suitable

carbon-nitrogen ratio., The preferable moisture content is low, there-

fore only the absolute minimum of water should be added to compos-

ting latrines.,

The main advantage, over other types of latrines, is the possibility

of regource recovery, however in societies where compost is not

used in agriculture this advantage will not be evinced.

Two types of composting latrines exist: 1. continuous type

Continuous bomposting latrines
are developments of a Swedish
design known as '"multrum”.
Trials with this type (ref.05)
in Tanzania and Botswana indi-
cate that continuous composters
were found to be extremely sen-
sitive to the degree of user
care; even with the required
sophisticated level of user
care, the composting process
seemed difficult to controll,
Ref. 05 (World Bank 1980) con-
cludes that this type of compos—
ting latrine is not suitable

for use in developing countries.

-15 ~
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The Double Vault Composting (DVC) latrine is a batch type of compos-
ting latrine, It is the most common type of this art. It has two

ad jacent vaults, one which is used until it is about three-fourths
full, then covered with grass, filled with earth and sealed. The
other vault is then used. -

The produced humus kind of end product can be used as an agricultural
fertilizer and soil conditioﬁer or to enrich fish and algae ponds
(widely used in Indoneszia). The DVC latrine reguires less maintenance
and users care than the "multrum" and is therefore a better alter~
native for developing countrics,

DVC latrines are relatively easy build on & self help basis. A con—
tinuing long—term and vigorous programme of user education, however,
will normally be necessary in order to ensure that DVC Iatrines are

used correctly.

PD@AMAMW . .
B ] Double Vault Composting latrine
2 . Y (Source: 'Excreta Disposal for
7 7 i Rural areas and small commu-
) ¢ A .
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// 5 3T }} PR A ’( \ .
< s A
w1 G :
¥y 2 7 New types of DVC latrines have
: Z Z been developed, based on this
9% | 9% | % principle,
Zi ] Y
7 7z, /
7 /
/- 77
Section a-a . 0 a-z aete
Meusurements shown are in centimetees’
L ¥ .I 1'/_/‘
e 1L w37
) ) . - A = Two vaults
—8—’060 ; QOO :" B = Squatting slabs
1 C = Removable covers
: salisray cennned / D = Step and earth mound
. e ,
| | H |
o o lto o
A oo Y
| IO § § N
Section b-b

- 16 -



2.2.5

'Descriptive comparison of Sanitation Technologies

composting
(DVC) latr.

built above
ground )

Sanitation | Rural Urban Constr. | Operating | Ease .of 1Self-hel
technology application application cost cost constr, potentia
VIP latrine [ Suitable Suitable in L L Very easy H
: low/medium except in
density areas wet or rocky
: ground

Pour~flush | Suitable Suitable in L L Easy H
(PF)latrine low/medium

density areas
Double vault{ Suitable Suitable in- M L Requires H
composting very low some skilled
(pve) 1atr. density areas labour
Sanitation Water Required Reuse Health Institutional
technology requirement soil cond. potent. |‘benefits reguirements
VIP latrine | None Stable perme-— L Good L

able soil,

GWT at least

1 m. below

surface
Pour-flush |Water near As VIP latr. L Very L
(PF)latrine |latrine good
Double vault|None None (can be H Good L

VIP
PF
bve

GUWT

Groundvater Table

Ventilated Improved Pit latrine
Pour~Flush lairine
Doubvle Vault Composting latrine
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Chapter 3 Sanitation and Planning

3.1 Priority setting
.Goal formulation is the part of planning process which should reflect
the overall demand and desire of the community at large, taking in
consideration the political temperature, and expressing the criteria
by which the plan might ultimately be assessed.
Values in a community can be seen as?
Healthy condition of both environment and individuals.
Safety of the individuals.
Health i.e. the income, services and goods accruing to-individuals
in the community.
Beauty of the area.

Enlightment i.e. knowledge, education, cultural relations.

Efficiency i.e. in transport, communication and in provision of

goods and services.

From these values, goals can be formulated. The goals are likely to
range from provision of good health in the area, provision of efficient
and safe means of transport and communication to, provisioﬁ of safety .
and security in the area,

Sanitation is one goal in the variety of goals.

It is clear that achieving these goals demands accurate planning,

time, funds and commitment. Therefore priorities should be set.

To avoid wasting of time, money, energy etc., it is.obvious that merely
providing a community with sanitation facilities is useless. As long

as other goals are felt to be a greater need to the community, a
sanitation programme is doomed to fail.

Introduction of sanitation systems can only be useful when the com-
munity feels that sanitation facilities are necessary and that it

will give benefits to their community.
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3.2 Minimum standards of Water Supply and Sanitation

Setting a minimum standard of infrastructure is a political issue
depending on social politics and economy. If no such policy or scheme
exists, only urban rich people will be able to solve their infrastruc-

ture problems in an acceptable way.

Here, the following minimum standards, only for water supply and sani-

tation, are suggested for a community.

Water Supply

Water must be available within a maximum walking distance of 200 m.
from any plot. The supply system must prevent people from getting

in direct contact with the source entailing the risk of contaminating
the water. Water must be treated if the source is polluted or conta-
minated in order to remove any substance constituting-a health risk
to the population. A disease (like cholera) can easily be transmitted
through the water supply if the pathogens are not destroyed in a treat-
ment process. The supply must also be sufficient in quantity, wich
means 20-40 litres/capita/day.

Furthermore it must be reliable to prevent people from usihg unsafe
water collected outside the supply system. Fire hydrants should be

cOnsidered in high-density areas.

Sanitation

The sanitation system must prevent direct contact with fresh excreta.
The handling of excreta must prevent the transmission of excreta re-
lated diseases., This applies both when excreta are deposited on site
or vhen conveyed to a central place for treatment, To make sure that
people use the sanitation facilities, these must be convenient, easy
to keep clean, easy and safe to use, free from odour and insects,

and must secure privacy.
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3.3 Community participation

3.3.1 Forms of.community participation
Communify participation has until now been limited in most cases
to: passive acceptance of services
transfer of information in household surveys
provision of.monéy, f.i., for a pump )
labour, f.i. digging a well for a water supply or laying bricks
for a health centre or a school
The djnamics of a changing society, however, demand more than mere
acceptance, allegiance, and unpaid labour. Community participation,
focussed on one purpose, namely socio—economic development, should

mean involvement in thinking, planning, deciding, acting and evaluating.

The forms of communify participation, which are listed hereunder,
are described and discussed in ref.14 ‘Community Participation in
Water and Sanitation' (WHO International Reference Centre for Community

Water Supply, The Hague, "1981)

Forms of Community Participations:
1. Consultation
2, A financial contribution by the community
3. Self-help projects by groups of beneficiaries
4. Self-help projects involving the whole community
5. Community specialised workers
6. Mass action
7. Collective commitment to behaviour change
8. Endogenous development
9. Autonomous community projects

10, Approaches to self-sufficiency
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3.3.2 The benefits of community participation

The reasons why community parficipation should play an important role
in programme‘planning are mofe and more discussed. The community is
the group of people who has to make use of the facility provided,
clean, maintain, and if necessary improve it, .

The provision of a water supply- or sanitation system means a step
in de?elopment, it is obvious that the community should take a step
accordlngly. ‘

The lack of community participation can sometlmes be seen as an im-
portant reason behind failure in water supply projects in developing
countries, "There should be more emphasis on developing appropriate
technology W1th the poor, instead of developlng appr. technology

for the poor". (ref. 15)

Ref.14, 'Community Participation in Water and Sanitation', lists ten
reasons for community participation:

1. With participation, more will be accomplished

2. With participation, services can be provided more cheaply

3. Participation has an intrinsic valu for participants

4. Participation is a catalyst for further development

5. Participation encourages a sense of responsibility

6. Participation guarentees that a felt need is involved

7.‘Participatioﬁ ensures things are done the right way

8. Participation uses valuable indigenous knowledge

9. Participation frees people from dependence on others'skills

10. Participation makes people more conscious of the causes of

their poverty and what they can do about it.

Incorporation of community participation in projects is not simple.
Several projects in e.g. Tanzania with community participation have
failed. The main reasons for these failures were:
— the people were not motivated to cooperate, The decissions were
already takgn and the reasons why they should help were not clear,
— the people were not used to self-help. They expected the govern—~
ment to implement the projects.

— communities seemed not be able to organize themself sufficiently,
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Chapter 4 Sanitation Programme Planning

4.1 Introduction

_Sanitatibn programme planning is the process of identification and
étruétural improvement of sanitary technologies in a given community.
The objectives of a sanitation programme are:
— identification, design, and implementation of the most approoriate
sanitation technology. .
— achieving such level of community involvement that the sanitation

systems will be operated and maintained by the commﬁnity.

The most appropriate technology is defined as that which provides
the most socially and environmentally-acceptable level of service
at the least economic cost. The long-range objective of community
participation in sanitation programme planning is to ensure that the
technology selected matches the preferences and resource constraints

of the benefici~vies.

4,2 Phases in Sanitation Programme Planning

4.,2.1 Introduction

Sanitation programme planning can be broken up in four'phases:
1. FPeasibility Study
2. Sanitation Technology Identification

3, Implementation

4. Operation and Maintenence

A description of above four mentioned phases is given in the following

chapters,
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4.2.2 Feasibility Study —-Phase 1—

The need -for sanitation-programmes is high. Not all communities who
should ihprove their sanitation system can be supported by sanitation
experts at once, therefore -a selection of communities is necessary.
The feasibility stﬁdy is a method for the selection of communities.
which should get ﬁridrity in improving their sanitation system.

A technical and a social feasibility study have to be performed.

A technical feasibility study should reveal whether the three sani-
tafion options, suggested in chapter 2, are applicable,
Technical information i$ required on:
1. Existing sanitation system (including incidence of excreta related
diseases). ’
2. Housing Density; In very densely populated urban areas, VIP latrines
are infeasible, and PF latrines with soakaways are feasible only

under favourable conditions.

3. Water Supply Service. Levely The VIP and DVC latrine are possible
choices when water is to be carried by hand since they require
no water for flushing. PF latrines are feasible when there are
yard taps or a sufficient quantity of water can be carried to
the household. .

4. Ground Condition; On-site disposal systems are infeasible on

impermeable ground or rock.

In a social feasibility study information is collected on the community.
The purpose of a social feasibility study is to recognize the "human"
risks of a community towards a sanitaﬁion programme.,
Central questions to be solved are:

Do the intended beneficiaries want improved sanitation?

Previous projects, have there been any? Failure/Success? Why?

Failure of the "first" sanitation programmes would not only mean a
loss of money, time etc. but will have also a negative impact on future

sanitation programmes in other areas.,
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4.2.3. Sanitation Technology Identification —Phase 2—

In this phase, the sanitation system to be implemted is identified.

Community participation alone is not sufficient for the successful
design (and implementation) of a sanitation programme. Institufional
support by governmént —-naﬁional,.state, and local-- is needed to
supply technical expertise and support services not available in the
community. _

The final choice of sanitation system should be the result of a dia-
logue of the community with the field team of experts.

This field team consists of a Public Health Engineer (Sanitary Eng.),

Economist, and a Behavioural Scientist.
This phase: Technology Identification, can be divided into 4 stages

Stage 1:

In stage 1 unstructured interviews are conducted with a few local
leaders (such as political officials, religious, and school teachers)
and a small number of housholds. The purpose of these interviews is

to identify user attitudes and other factors that are likely to deter-
mine the engineering design and acceptance criteria. In this stage

is determined which type of sanitation system (chapter 2; VIP, FF,

or DVC latrine) will be implemented.

Stage 2:

In stage 2, a questionnaire is developed, based on the information
from stage 1. The types of information that this questionnaire should
elicit include:

1. The desire of the community for sanitation improvemenis, and then
expiessed in terms of willingness to contribute to the costs
through cash contributions and/or.labour and materials.

2., Health, sickness, and nuisance as they are perceived 10 be af-

fected by sanitation practices and water supply, in detail.
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3., Attitude toward convenience, privacy provided by improved sanitation,

4. Aesthetic features of sanitation alternatives such as superstruc-
ture colour and materials or squatting plate design,
5+ Attitudes toward handling and reuse of stabilized human waste,

6. Confidence in local or visiting political and {echnical authorities.

Other factors about which information is essential for design or im-
plementatio include land tenure and the customary manner in which

local committees are formed.

Stage 3:

In stage 3, structured interviews are conducted using the questionnaire
from stage 2. The households selected for this survey should be repre-
sentative for the social and income groups of the community.

Special attention should be paid to women, since they are mostly the
key-person in the household and they are responsible for training
children in personal hygiene.

Based on this questionnaire and additional technical information,

aé e.g. a permeability test, the sanitary engineer has to develop

low—-cost designs which should, as far as possible:

1. use local materials and local expertise;
2. depend upon cooperation from community leaders;
3, fit in with traditional patterns of water use and excreta disposal

and associated practices or beliefs,

Stage 4:

In stage 4, the field team presents its proposals for sanitation al-
ternatives to the community or its. representatives., If necessary,
limited demonstration latrines may be built and operated, e.g. near .
the school, dispensary, community leader etc..

At a follow up meeting, (one) alternative(s) has/have to be selected

after discussions and with full support of the community.
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As a warning should be stated here that it will be much more easy
to change design of a sanitation option than to alter behavioural

patterns.

However, if a significant proportion of the community population (say,
50 percent) is not- interested in cooperating in a sanitation project
by the end of this phase, it will ordinarely be better to shift the

project and resources to another community.

4.2.4 Implementation . —Phase 3—

If phase 2, sanitation technology identification, was successful,
than there are already ideas on the implementation phase., The initia-
tive will be now on the side of the community, which will have to
organize the implementation and subsequent operation and maintenance
of the facilities to be constructed. If there is no formal organiza—

tional siructure in the community, it may be used to organize project

implementation. If no structure exists, or the existing structure

is too weak, special arrangements will have to be made for the project.

During the implementation phase, it would be ideal if there is some
kind of 'sanitation centre!’ statioﬁed in the project area.
The functions of this !'sanitation centre' are:

1. Information centre; technical information on construction mate-
rials, building technology étc.,~information on personel hygiene,
diseases, nutrition etc..

'2. Distribution centre; materials which are normally not available
in the community can be purchased here. 'Difficult' parts as e.g.
a squatting slaﬁ or a bowl can be constructed, for the whole
project area, at the sanitation centre.

3. Administration centre; recordé‘on the progress in the implemen-

V fation phase are kept at the centre, but also records on time,

cash, or materials prévided by community members,
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4.2.5 Operation and Maintenance ~——Phase 4-—

Phase 4 is the operation and maintenance of the sanitation facilities.
Proper use and regular maintenance should be checked through regular
visits by community health workers. Problems experienced by the users
should be noticed and, if possible, be solved quickly. Provisions
should be made fbr'rapid contact in cases of emergency (pit collapse,
brake down of squatting pléte).

Problems eviﬁced in existing programmes should be avoided in future
programmes; therefore also visits are necessary'after one or more

years after completion of a sanitation project.
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4.3 Sanitation technology comparisons .

In this chapter a number of facfors will be discussed which influence

fhe.seleotion of sanitation systems from a technical point of view.

4.3.1 Water Supply Service Level

Three levels of water supply are identified:
I Hand-carried supplies
II Yard taps

III House connections

With regard to the three sanitation options, discussed in chapter 2,

the following can be remarked:

The VIP latrine and the DVC latrine do not require yard taps or house
connections for water supply. The PF latrine is feasible when suffi-
cient water is available. That means that a yard tap is to be prefer-
red above hand carried supplies.

Combinations of on-site disposal systems as VIP, PF and DVC latrines
are not likely. An important matter however is th: with increasing
water supply level the amount of water, and hence the amount of waste-
water, per capita increases accordingly. Waste-water collection sys~

tems become necessary when yard taps and house connections are used.

4,3.2 Soil conditions

Soil conditions are important for all sanitation technologies.
Soil stability is important for VIP and PF latrines. In unstable soils
pits must be lined, often to their basis, DVC latrines can, if neces-—

sary be built completely above ground level,

Permeability; Liquids in VIP and PF pits soak away, however the soil
should be enough permeable. In impermeable soils, or rock, VIP and '

PF latrines are not feasible.

If the groundwater table is witRin 1 meter of the ground surface,

VIP and PF latrines are only then feasiblevif the soil is sufficiently
permeable, The liguid level in thevpit should not be less than 0.5

meter below ground level.,
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4.3.3 Housing Density

On—site.sanitation systems are not feasible in very densily populated
urban areas. The main point is to determiné, in any given situation,
whether or not there is sufficient space on the plot to provide two
alternating pit sites that have a minimum lifetime of two years, Two
years is the abéolﬁte minimum lifetime, but the minimum.desirable
lifetime is five years, with ten years being preferred for VIP latrines.
The maximum figure for on-site sanitation systems as e.g. VIP lairines

is around 250 to 300 persons per hectare.

4.3.4 Other factors~

Complementary investments
The advantage of ‘*‘simple! systems as the VIP, DVC and PF latrine is
that no complementary investments such as sewerage or treatment works

are required.

Reuse potential _

DVC latrines should be provided only there where there is a demand

to reuse excreta., Material frpm latrines can be applied as fertilizer
if the pits from which it waé removed were not used for 12 months

or more, Sludge from PF and VIP latrines can also be used as fertiliger,

but only after composting or treatment.

Self-help potential

The unskilled labour and some (but not all) of the skilled labour
required for VIP, DVC and PF latrines can be provided by the users.
Self-help labour, however, requires organization and supervision by

e.g. local authority.

Anal cleansing material

PF latrines can not easily cope wifh énal cleansing materials such
as maize cobs, stones, and cement-bag paper because of the clogging
of the water seal, The practice of using water for anal cleansing
presents problems only to DVC latrines, which may become too wet for

efficient composting.
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4.4 Economic analysis of sanitation technologies

Economic costing

In economic costing, the opportunity costs to the national, K economy
are calculated.
Ranking different -sanitation teéhhologies on costs will give policy~

makers a basis to decide.

In preparing estimates, three principles must be followed:
1. all relevant costs must be included.
2. each cost must be properly evaluated.
3. the assumptions used for costing different technologies must

be mutually consistent.

In an economic analysisg, for the determination of the least-cost tech-
nology with respect to the national economy, it is necessary to include
all costs attributable to a given alternative irrespective of whether
they are born by the household, the administrative authority, the

national government, or whomever,

In quite a few countries, market prices do not reflect the "real"
costs to the economy due to socio-political reasons, The ad justment
of market priceé to reflect opportunity costs is known as "shadow
pricing".
The calculation of shadow rates is a difficult task that requires
intimate knowledge of a countries economy. In the economic costing
of sanitation technologies there are four shadow rates that normally
need to be incorporated into the analysis.
These are: .

1. the unskilled labour wage shadow factor

2. the foreign ekéhange shadow factor

3. the opportunity cost of capital

4. the shadow price of wéter, land and other direct inputs

1. Unskilled labour. Many governments enact minimum wage legislation.

In combination with high rate of unemployment, this means that unskilled
labour will be overvalued. Generally the shadow factor for unskilled

labour in developing countries is in the range of 0.5 to 1.0 .
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2. Foreign exchenge. The foreign exchange shadow factor is the ratio

of the shadow exchange rate (what the currency would be worth in a
freely trading international market) to the official exchange rate
fixed by the government. The shadow factor is thus greater than 1
whenever the local currency is overvalued or import restrictions are

high,

3. Opportunity cost of capital. In many developing countries, capital

is a scarce commodity and therefore has a high opportunity cost.

The decission to finance e.g. the ﬁrévision of VIP latrines means

that investments in e.g.'industry can not be made., The ‘economic cost
of this decission is the yield that the government would have received

had it invested its capital in the best alternative way..

4. Water, land, and other inputs. Low-cost sanitation alternatives

as the VIP, DVC, and PF latrine do not require much land for instal-
lation, or water for maintenance. However, in urban areas where it
seems necessary to use waste stabilization ponds shadow rating might

be inevitable,

The installation of VIP latrines in a small town will take~severa1
years. The number of households provided by a VIP latrine will increase
during these years. One of the best methods to overcome this problem

of differing capacity utilization rates of different systems (especially
for sewerage systems and treatment plants) is the Average Incremental

Cost (AIC) approach.(ref.09)

=T t=1
(Ct + Ot)/(1 + )
t=1
(.A.Ic)t=
t=T ot
Nt/(1 4+ T)
t=1

wheres time in years
T design lifetime in years (measured from start of project
at $=0) |
c construction costs incﬁrred in year t
additional people or households (from year t=0) served.in year 1t

opportunity cost of capital in percent times 10-2
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It is essential that all costs used in the equation have been appro;
priately‘shadow priced., ' | ‘

Note, that for a system‘that is fully utilized upon construction,

the equation reduces to merely the sum of the annuitized capital costs
and annual operating and maintenance costs divided by the design po-

pulation,

Pinancial costs

The user/OWner is interested in financial costs, i.e. what he will
be asked to pay for the.s&stem and how payment will be spread over
time. Financial costs are entirely subject to interest rate policy,
loan maturities, central government subsidies, and the like,

For example, the financial cost of a sanitation system can be zero
if the central government has a policy of paying for them out of the

general tax fund.

For an on-site system with a very short construction period and little
- requirement for municipal maintenance, the construction costs can
simply be annuitized over the life of the facility at the prevailing
(market) interest rate. To this annual capital cost must be added
operation and maintenance cost that will be required.
Decreasing costs (financially) to the user/owner can be achieved
by:s - increased self-help input

~ loans

- construction grants
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Chapter 5 The ability to pay for sanitation

561 Introduction

A discussion on the subject if public facilities should be givén free
or that the user should pay for the service, mostly ends with a con-
clusibn vhich favours the éedond idea.

Arguments for paying a certain percentage of the project costs are:

L -it stihulates the feeling of reSponsibility'and involvement

—the creation of a maintenance fund

On the other hand: Sanitation is a basic need, and can you ask from
people in the margin of society a financial contribution?
The answer is: yes.
Experience shows that a project stands a better chance of being rea-
lized if a community is financially self-reliant, in the sense that
revenues collected on a project cover debt service, operation and
maintenance,
The percentage of project costs to be covered by the users depends
on: -policy government
~finance, consisting of
ability and willingness of users to contribute
financial support international agency

governmental contribution

5.2 Theoretical ability to pay for sanitation

The income proportion which could be spent on sanitation by the house-
holds will depend on fheir income levels,
The World Bank (ref.09) divides a community into four income groups:

— lower income group ' '

~ lower middle income group

-~ middle income group

- high income group
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Whether ahouschold belongs to a lower or a high income group depends
on the country to which it belongs. Thus ahousehold from among the
lower income group in a relatively high-income developing country
could eas ly belong to the middle income group in a poor developing
country. Generally per capita incomes below E180 per year is rated

as low income (ref.05).
Table 4 gives household expenditure for different income levels

hased on World Bank publications and figures given by ministries and

organizations in several African countries (ref.09)

Table 4:

. L, 1M: 22
Household i 1/3-1/4) M T, sauitation
- J a3 H i 4T
expenaliures
s vy
for different ‘
L, lns el
i]lcome 16\/'6‘13. (951) L ¢ 11X, infrastruciure water supply
L, LH: )52 [} BIRTY
H 120X, housing roads &
SLaNN Wdtlel
w T 251
houschold power
incone L, I8 71| inprovescat of
L, 1H: 851 food, (452) —————H + 92 bhouse or shelter . other
H s gog Jotothing, H + 112, coustruction :
(tanspure, .
1 : 75%) ether goods,
cte.
L = lower incowme group 4 = lower piddle incowe group H @ widdle income group B = high incosie group.

Thus the houschold income proportion which each income group can afford
D

to spent on sanitation will be as follows:

- lower and lower middle income groups 2%

- middle income group 3%
- high income group 4%
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5.3 Cost recovery systems

Cost recovery means that a certain percentage of the project costs
will be covered by the users of the sanitation facilities, The problem
is how cost recovery can be achieved.

Two -systems will be discussed heres

I a monthly fee has to be paid as sanitation tax

II =a once for all fee

ad I.
Sanitation tax can be added to f.i. the bill for water or electricity.

The advantage is that if someone refuses to pay, water or electricity
can be cut off. The collector can use his influence. In urban areas
where households are supplied with electricity and/or a house éonnection
for water, this system can function but unfortunately many households
have to lack both facilities. )

The possibility of subsidation of f.i. individual households or en-
forcement of a sanitation programme, when an extra tax for sanitation

is collected, is likely,

ad II.
The advantage for the collector: quick recovery of money

| A no expensive recovery system
Operation and maintenance costs have to be met by the community.
For low income groups it will take a long time to save enough to raise
the amount of money reguired, therefore loan systems have to be de-

veloped and be made available by local banks.,
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Chapter 6 Evaluation

6.1 Purpose and objectives

The two main purposes of project evaluation are:

te To provide feedback to the project itself. This enables an asses~
ment of project performance to be made ~has it been a success
or not? The criteria for this judgement are primarily the com-—
parison between initial objectives, predicted performance, and
actual achievement of objectives and performance.

2. To provide feedback to the planning process. This comes from
the lessons gained from project experience and comparison of

project achievements with the goals of current policy.

Information, reguired for evaluation; to maintain or improve project
performance, should be obtained through regular monitoring of project
performance. lonitoring should be a routine activity of the project
management systen.

Eveluation should not only be performed after a project is completed;
(ex~post evaluation). Evaluation has to be a contineous process of
collecting information and comparing this with the original planning.

This approach adds two advantages to standard ex-post evaluation:

1. The identification of problems in a primary phase, and
2., Controll and,if necessary, apposition of the project itself

in time.

An evaluation may take many forms. It may concentrate upon different
types of problems, as e.g. the planning process; project organization;
policy issues (preventive health measures, tariff policy) etc.

It is important to be clear about objectives from the start.

- 36 -



The major potential objectives of an evaluation of a sanitation

programme are as follows:

1.
20
30

to asses users degree in operation and maintenance

to find out how to increase users degree in operation and maintenance
to provide feedback on the apprpriateness of the current strategy
for the sanitation programme in terms of village selection, choice

of technology, implementation system etc,

to justify the efforts being made, with a view to attracting

further resources

to indicate areas where oomplementary'inputs, such as health
education/reuse of excreta for agri- and aquacultural purposes

could improve the positive .effect of sanitation programmes

Chapter 1 to chapter % have dealt with technical, organizational,

eccnomical and social aspects of both sanitation systems and sanitation

programme planning. These chapters give the information reguired on

which 2 proper evaluation can be based.

_37_



excreta-related diseases.,

6.2 Social benefit-cost analysis

The main objective of improving sanitatiod conditions, as stated in

the introduction of this report, is the reduction in incidence of

N Table 6.1 shows that in reduction the incidence of excreta-related

diseases not only the provision of toilets is an important instrument,

education, improved housing etc.

but also other controll measures as e.g. improving water supply, health

Category

Nantatent, 104
intecuve dose

Non -lazent medivm or
high infeciioe gcse,
maodesstely Dersistent
ard abie 16 muitiply

Latent and pe’wstent
with no intermed.atn
host

Latent and persistent
with cow ¢r pry
inter Mecate haost

Latent ind pernsient
with agquac
mtermediare hest {s)

Excreta-related inserct
vectors

Enteramiatns
Enta-gsirat intections
Hymaraigsass
Amgebiasis

Grardiasss
Ealacticiasis

Typhod
Saimanelios's
Shigeilos:s

Crolera

Path E_,c hecrenia col

Yersinioss
Carpylcticeter :nfect:on

Ascaniasis
Teichuriasis
HGokwem

Taemass

Clonorchigsis
Oiphytiobothrasis
Fasciatiasis
Fascioiopsiases
Gast-odiscorasis
Heterophye2sisy
Metagon.miasis
Paragonimiasiy
Schistasom:asis

Bancroftian filarass
(transmitied by Culex
proiens) and all the
nfections fistad n
1=V for which flies
aid coc kroaches can
b2 mciors

Ferwnal
Jomestic

Perzonat
Domasiic
Water
Crop

Yard
Freld
Crop

Yard
Fietd
Fodder

Water

Vanious fecally
contamingted
sites 1N woich
nsects treed

Domestic wvater sunply
Heaith 2ducanon
Improved hous ng
Prowvision of toilets

MALTIC Adler supply
Heaith education
lr,dro.ec nousing
Provision >t cuets
Teeatment pricr to
discharge o reuse

Provision of toiles
Treatment of 2 x2r2t3 srior
10 1and applicat-on

Provision of toilets

Treatment of e xcreta prior
t0 land apphcaticn

Cooking, mest inscrction

Provision of 1oiless
Treatment of excreta
orior to discha:ge
Cont:ol of amimal

reseivairs
Caoking

tgentification ang
ehminaron of
suitibie breeding sites

Cooperation and coordination in these fields will certainly increase

2
Tables 5
Environmental
B clagsification of
excreted infections
, (ref.03)

the chance on achieving above mentioned health objective.
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Economical benefits of improved sanitation can be found in the reduc-
tion of foreign cufrency required for medicine and insecticides (used
for spraying in urban areas); and even perhaps, when agricultural
productivity increases, in a reduction in imports of food. Export

of food or industry related products miéht increase. ‘

If dperated properly, the Double Véult Composting latrine has econo-
mical benefits over.the Ventilated Improved Pit latrine and the Pour- -
Flush latrine. The production of compost, which can be used as fer-
tilizef, is an economical benefit for the user directly, as well as

for a country when imports of fertilizer diminishes.

A successful 6ompletion of a sanitation programme will have strengthened
the organizational structure and self confidence of a community.
Initiatives for further development will stand now a better chance

to0 be realized.

The installation of latrines will have a positive impact on the phy-
sical environment, through the prevention of faecal poliution.
However, a disadvantage of pit latrines is the possible pollution

of groundwater.

The costs of improving sanitation depend, apart from the costs of
materiais and labour, very much on the type of sanitation system to

be implemented, method of implementation, additional organizational
and institutional activities etc., which will differ from one country
1o another,

An indication of costs for several sanitatiqn systems is given on

page 4 , table 2 ,

Sanitation programme planning with an emphasis on community partici--
patiOn/self-help will possibly reduce the financial costs, compared

to other implementation systems. However, this approach, as suggested
in this report, can be a time consuming, tiring, and energy demanding
processs. Most participants in thislprocess have to contribute time .
(time after their work is finished), sometimes money, and should have
the intention/willingness and motivation to improve their existing
situation.

These constraints are most likely the moét important, not to be under-
estimated "costs" in sanitation programme pl nning, and should
accordingly be properly monitored and evaluated.
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