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PREFACE o

During our sii—-months'’ practical term in Brazil, there were many
people who helped us to make our stay a succesfull one. Here we
want to thank our, compagnion prof. Santos for his help and

encouragement. Further on, we would like to express our
thanklfulness to people from the library, the computer-centre,
Bruno for his statistical analyses, and all other people of

CETESB who showed their willingness to help us.

Also we want to thank the peaple from the ERSA and Adolfo Lutaz
laboratory in Capdo Bonito and especially people of Turvo dos
Almetdas, Ana  Benta and Capoeira Alta, who were willing to
receive us for carrying out our fieldwork. Besides answering our
‘resvarch questions’ we lived with them and learnt about their

habits and ideas. This made our time-in the wvillages to =&
pleasant and important experience.
We will remember all our friends of S3o Paulo with whom we had

such a good time.

Hennie and Winfried

.
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SUMMARY ,

This research 1s about an inventory of water, sanitation, health-
and socio—economic status in three wvillages, within the
municipality of CapRlo Bonito, 8SWdo Paulo 5State, Brazil. The
regearch was done -in termse of the "Projeto Saneamento Rural’,
which aims to assist the rural population of Brazil with clean
water and adequate sanitation. The 1nventory was carried out by
the CLTESB-institute n S53io Paulo, with the assistance of two
Dutch trainees, Winfried Overbcek and Hennie van VUree.

The methodologg of the research was based on the Minimum
Fvalnation Procedure (MILZP) of Schultzberg (1982). This is a

“relatively cheap and simple method of evaluating water supply and

sanittary projects. One aof the three villages acted as a control
community (Turvo (+)). Its people have been served for {four years
hy a piped water supply, which was built and 15 aperated and
ma[ntalned by the water adgeoncy SABESP. The other part of Turvo
dos  Almerdas (Turvo (-2) and the other two wvillages (Capoeira
Alta and Ana Benta) acted as progect communities where in the
near future a SABLSER water network will be 1mplemented, %o, out
ul the three villages, Four communities were studied.

Both resgarchers investigated two communities during a period of
o weehk o They lived 1n the villages themselves during the
Freldwork prer 1 od (may—July 1988). Zach 1nvestigated communtity
ronsisted of 100-20¢ people. TnTormation was gathered by means of
preliminary questionnaires and household interviews. Latrines and
water points were inspected as well. The water quality of these
water roints was examined (bacteriological and physical -chemical
parameters). To get an 1dea about the prevalence of intestinal
diseases, the community was subjected to a stooclexamination.
Besides, a diarrhogeal morhbidity survey and measurements of weight
and height were carried out among children under five years of
Age.

Regarding to all socio-economic indicators, as age, literacy,
education, housing, labourforms, the highest and most comparable
LocCio—economic level was encountered 1n Turvo (+) and Turvo ().
The situation in C.Alta turned out to be the poorest. E.g.
percentage of illiteracy here reached up to 13 %, compared to & %
in Turvo dos Almeidas.

In regard to the water supply and water facilities the most
urgent situation 1s present 1n C.Alta. Not only nunbers of users
per water point are high (411-23), but also consumed water
quantities are the lowest. Sti1l11 19?2 families (108 people) are
nsing river water for drinking and cooking. The water quality is
not sufficient for consumption (fecal coliform numbers range from
11-1300/100ml1).

In Turvo (-) and A.Benta the water situation is less urgent. All
villagers have access to reasonably good water supplies (wells
and springs). In all communities, 1t was observed that fTamilies
used higher water quantities when they were supplied with more
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sophisticated sanitary facilities.

That water quantity and —-quality had its influence on health was

Proved tn Ana Benta and Capoeira Alta. Water quantities used in
Capoeira Alta were. lower than in Ana Benta. A remarkable
difference 1n diarrhoeal morbidity was vrecorded, probably dne to
bad hygienic conditions in combination with the poor water
quality. During =a 14 day survey 13 children had 27 episodes of
dirarrhoea tn C.Aalta, compared to 39 children with 2 episodes n
N.Benta.

Sanitary conditions appeared to be better 1n Turvo (+) and Turvo
(- than N Ana Benta and Capoeira Alta. In the first two
commiinities, the magority USES W.C. 'S, and latrines havce
respectively o oand 40X concrete slabs. Slabes made out of wood

and/or earth are more common 1n A.Benta and C.Aalta, where the
maJdor 1ty uses latrines. )

The prevalence ol excreta-related diseases appeared to be
s1gnificantly higher in A.Benta and C.Alta (45.9-47.1%) than in
Turvo (4) and Turva (=). Although santtary condittions in the last
ftwo communities were rather good, st11l respectively 35.2 and
32.14 % aof the population suffered From 1ntestinal parasites. [n
Turwva () and Tutvo () these parasites were of a fecal oral
rrigin (E.colr and G.lamblia), whereas in A.Benta and C.Alta, the

w1l ~transmitted helminth Ascaris was wmost prevalent .

lFor Turvo dos Almeidas, 1t was concluded that gust 1mplementation
of a water supply did not result in improvement of the community
health status. Although Turvo (+) has SABESP-water and Turvo (=)
lacks this facility, no significant difference was measured in
the prevalence rate of intestinal infections, nutritional status
of children and diarrhoeal prevalence. Usage of tap watcr and
w.C. oF an adequate latrine alone did not quarantee the absence
of infectious Intestinal diseases. DPRevelopment of hygienic and
sanitary behaviour 1s strongly required.

In Ana Benta and C.Alta where latrine conditions wcre relatively
more primitive, a significant difference was found in the
infection rate of intestinal parasites between people using w.c.
and those who were using latrine or bush to defecate.

The nutritional status shows to be better in Turvo (+) and Turvo
(-) and worse in Ana Bentza and C.Alta. In this aspect socio-
econaomic level had its influence. Under the poorest conditions,
malnutrition shows to be the worst, including water—, sanilary-
and hygsienic conditions.

Tt was suggested that an intensive eitension campaign on hygiene
and latrine usage could do well 1n terms of 1mproving the hcecalth
statuse of the communities. Both ERSA and CETESE could be
involved 1n this type of community develaopment. Not only adults,
hut children as well should be subject to health education.

Community participation has to be taken into account as well. For
this reason it is preferable that people from the community take
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charge of education. Therefore the role of CETESB and ERSA should
be one of instructing and edhcating some selected villagers. The
latter will transmit their knowledge to the community itself. The
cfFficiency of health wvducation could even be more amplified, if a
health wunit could be attended by the community. The ERSA could
help i1n this way to i1nstall and arrange health units 1n Ana Benta
and Capocira Alta. -

Improval of latrines, €.9. promotion of concrete slabs, is
preferable instead of ntroduction of e.g. a sanitary unitt with
w.C., shower and septic tank. A latrine 15 a well-known system
and people can therefore be greatly i1nvolved with the 1mprovement
works.

Because of the urgent water situation 1n Capoeira Alta, it is
suggested that SABESP-water 1s preferably implemented in this

community.
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RESUMO ‘

Csta pesquisa refere—-se a um inventdrio sobre a gqualidade de
foua, saneamento, saldde ¢ sobre o padr3o socio-—-econdmico de trés
localidades situadas dentro do Municipio de Caplo Bonito,
pertencente ao Estado de Sdo Paitlo, Brasil. A pesquisa nomeada de
‘Projeto de Saneamento Rural’ tem com meta assistir a populagio
rural com fgua potdvel e saneamento adequado. O inventdrio foi
desenvolvido atravds da Companhia de Tecnologia e Saneamento
Ambiental (CETEFSB)Y, S3o Paulo, com o autilio de dois estagidrios

da Universidade da Agricultura de Wageningen da Hollandaa

0 méftodo de pesquisa foi1 baseado no processo minimo de avaliagao
(PMAY de Schultzberg (1982). Este & um método relativamente
simples e barato de se avaliar o abastecimento de dgun e prajetos
sanitdrios. Uma das quatros comunidades atuou como comunidade de
controle, Turvo (+), PO1S as pessoas dispunham de dgua encanada
faornecida pela SABESP, Companhia de Saneamento Bilsico do Estado
de S3oc Paulo, hd mars de quatro anos. A outra parte de Turvo dos
failmerdas (Turvo (-2) e as outras duas localidades, Capoceira Alta
€ Ana Benta, apenas possuem projetos de futuras 1nstalagdes da
rede de Hgua pcla SABESP. Deste forma foram estudadas quatro
comunidades que [acem parte de trés localidades.

O0s dois peaquisadores investigaram as duas comunidades durante um
perindo de quatro semanas, per fodo em que permaneceram €mn campo,
de maio a gunho de 1988. A comunidade pesquisada consistia de umn
populagio entre 100 e 200 pessoas. As informagdes foram
recolhidas em forma de questiondrios preliminares € entrevistas
domiciliares. As latrinas e 0s pontos de captagao de Jdgua foram
examinados atravds de exames com parfmetros bacterioldgicos ¢
Ffsico-quimicaos. Para se ter uma 1dda sobre a incidéncia de
doencas 1ntestinais, a comunidade foi sumetida a e;zames de fezes.
Aldm disso foi feito um levantamento sobre a diarrdia e tambdm
foram tomadas medidas de peso e altura das criangas de dois meses
até cinco anos de idade.

De acordo com os indicadores sdcio-econdmicos tais como idade,
habitaglo e formas de trabalho a localidade de Turvo (+) e Turvo
(-) obtiveram os maiores nfveis. A localidade de Capoeira Alta
foi tida como a mais pobre, onde o [Indice de analfabetismo
atingiu 13%, comparados com 5% de Turvo dos Almeidas.

A si1tuaglo parece ser mais grave também a respeito do
abastecimento de dgua em Capoeira Alta. Nao apenas a relaglo
entre o numero de usuari1os por ponto de captagao & alta (11-23),
mas também a quantidade € menor.

Apro:imadamente 19 familias (198 pessoas) ainda estio utilizando
a dg9gua do rio para consumo. A qualidade desta dgua nio &
suficiente para este consumo devido ao alto nilmero de coliformes
fecais que variam de 11-1300/100ml .

Em Turvo (-) e em Ana Benta a situagio sobre o abastecimento de
agua & menos urgente. Todas os habitantes possuem razoavel acesso
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a bons pontos de captagdo de dgua tais como pogos € nascentes,
observou-se em todas as comunidades que se estas fami'lias
estivessem sendo supridas com condigoes sanitdrias nais
sofisticadas, o consumo de fgua seria bem maior.

Pode-se provar gque a qualidade € quantidade de dgua estio
diretamente relacionadas com a salde e isto pode ser provado em
Ana Benta e Capocira Alta. A quantidade de dgua utilizada em
Capoeira Alta era menor que em Ana Benta. Uma diferenga notdvel

sobre a 1ncidéngia de diarreila foi regristrada, provalvelmente
devido ds condigdes higi@®nicas acompanhada ainda da baixa
qualidade de agua. Durante um levantamento de 414 dias, i3
Criangas tiveram 27 casons de diarrdia em Capoeira Alta,

compardvels a 30 criangas com 9 casos em Ana Benta.

As condigdes sanitdrias parecem ser melhores em Turvo (+) & em
Turvo () do que em Ana Benta e Capoetra Alta. Nas duas primeiras

ltomunldadeg, a maiorta doe banhetros e latrinas utilizados tinham

respectivamente 73 e 40 % de paredes de cimento. As paredes
Feitas de maderra ou de pan-a-pique SAa0 Mals comum em Ana Benta €
Capoecira Alta onde a maloria utiliza latrinas.

f  predomindncia de doengas relacionadas &s feces aparentam ser
significantemente maitor em Ana Benta ¢ em Capoetra Alta (45.9-
47,4 X do que en Turveo (¢) e Turvo (=-). Embora as condigdes
santtarias das iltimas duas comunidades segam bem wmelhor, ainda
sofrem de parasitas intestinals respectivamente 35.2-32.1 %4 da
populagac. Em Turvo (+) e em Turvo (=) eram de aori1gin fecal-oral
(IZ.coli e G.Lamblia}, enquanto que em Ana DBenta e Capoeira Alta,

a maior incid@ncia era de Ascaris, transmitada pelo solo.

Para Turvo dos Almeidas Toi conclu{do gue apenas a implementagio
do abastecimento de zagua ndo garantird a melhoria do padrio de
sallde da comunidade. Embora uma parte seja abastecida pela
SABESP, Turvo (+) e a outra parte nao (Turvo (-)), nenhuma grande
diferanea fol mensurada na comparagao de taras de 1ncidfncia de
diarrdia. Uso de Adgua de torneiras e de banheiros ou de ainda
latrinas por si sd n3o garante a auslncia de doencas infecciosas.

Em Ana DBenta e em Capoerra Alta onde as condigBes das latrinas
eram mals praimitivas, encontrou—se uma diferenga significativa na
tara da infecgbes por parasitas intestinais entre as pessoas que
utilizavam o banheiro e aquelas que usavam latrinas ou defecavam
no mato.

0 nfvel de nutri¢lo apresenteu-se melhor em Turvo (+) e em
Turvo(-) e pior em Ana Benta e Capoeira Alta. Este & influenciado
pelo aspecto sOcio-econbmico. Sob condigdes mais pobres o estado
de nutrigdo apresentou~se pior, aldm da dgua e condigdes
santtdrias.

Foi sugerida que uma intensiva campanha de longa duragio sohre o
yso de banheiros e sobre higiene em geral, poderia ser dtil em
termos de melhoria de salde para a comunidade. Tanto a ERSA como
a CETESB poderiam desenvolver este aspecto. E tanto os adultos
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como as criangas deveriam ser objetos desta educaglo sanitdria. A
participagldo da comunidade deve ser levada em conta tambd&m. Por
este motivo prefere-se que pessoas que pertengam 2 comunidade
cuirdem com esta parte da cducagio. Neste caso o papel da CETESB e
da [R5A seria de instruir e educar estes pessoas. Este seria
transmitar seus conhecimentos para as outros pessoas da
comunidade. A efici®ncia da educagio da salde deveria até ser
maie ampliada se um Posto de Salde pudesse atender & comunidade.
A ERSNA poderia auxiliar deste modo 1nstalando as Unidades Bdsicas
da Salde (UBS) em Ana Benta e Capoetra Alta.

A melhoria das latrinas, por evemplo a construgdo de paredes de
cimento, deve ter prefer®ncia sobre a introdugio de uma unidade
sanitdria com banheiro, chuveiro € pia. A latrina & o melhar
sistema  conhecido e as pessoas podem entlo envolver—-se com a
melhoria delas.

Devido a urgéncira da situagdo da dgua em Capoeira Alta, sugere-
s que sejga dada preferéncia na 1mplantagRo do abastecimento de
dgua pela SABMESE nesta cominidade.
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1. INTRODUCTION

7

This is a report ©f a field study by CETESB about water supply,
sanittation, health and socio—-economic status in three villages in
the municipality of Cap3o Bonito, State of SAo Paulo, Brazil. The
investigation was done Iin the period may—-jyuly 1988 by two dutech
trainees as a part of their siyi-months’ practical term at CETESB
in Sao Paulo.

The field study was carried out in terms of the ‘Projeto
Saneamento Rural’ which aims to assist the rural population of
Brazi11l with clean water and sanitation. The main objective is to
improve the health standard of the rural population. Drinking
water and sanitation programmes are essentially health programs,
rather than disease programmes. They work more preventively than
curatively. Also, safe drinking water and adequate sanitation are
essenti1al prerequisites for community development, and ultimately
for social and economic development.

This report starts 1n chapter two with the research proposal and
objectives of the research. Chapter three deals with the
methodology of the research. In chapter four, general information
will be given about Brazil, Capiio Bonito and the investigated
villages, Iincluding information =about water, sanittation and
health 1n Brazi1l and Caplo Bonito. Chapter five gives the results
of the field study. The four 1tems of interest are soclio-economic
status, water, sanitation and waste and finally health. At tho
end of every section the results will be discussed and
conclusions will be drawn. Chapter si deals with the wmwain
conclusions and gives recommendations for the “Proyeto Saneamento
Rural’. The report has already started with a summary and ends
with =a 1list of anne:es, a literature list and a glossary of
abbreviations and portuguese words.
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2. RESEARCH PROPOSAL AND OBJECTIVES

Based on the main objective of the WHO’s attempt to supply the
whole world with water—- and sanitation facilities 1n the dccade
1981i-199@, the so-called International Drinkinag Water Supply and
Sanitation Decade (IDWSSD), this progect was formulated, in terms
of the "Proygeto Saneamento Rural’.

The following research proposal was made?s

~ In the muntcipality of Caplo Bonito in the S3c Paunlo State,
three communities will be investigated. An 1nventory will be
made of the actual status of sanitary facilities, watersupply
and health ol these communities. These communities must be
comparable 1n the way of socio-economic—, health—-, watersupply
and sanitary conditions. One of the communities (Turvo dos
Almeidas) will partially be functioning as a control village
wherein already water ic supplied by a watercorporat ion
(SARESP). The other two villages (Ana Benta and Capoeira Altad,
and the part of Turvo dos Almneidas without a SABESP-~watersupply
will be considered as project villages, where 1n the near
future a waternet work will be mplemented.;

- In all researched communities the socio—-economic situation will
be evaluated as well. In this respect labourforms, industrial
activities, education, Infra-structure and community-—
organization are of 1nterest.

Obgyectives which can be distilled out of the research proposal
ares

¥ By means of the gathered inTormation about the health status of
the community and 1nventory of the sanittary conditions and water
supply it seems to be possible to give an advice for the kind of
sanittation system which is suitable for the progect villages
(implementation by CETESB).:;

# The information obtained can be used as a base-line study for a
future evaluation (at least 1 vyear later), to see 1f there iG
any 1mprovement in the health status of the community.s

# Not only can the inventory be used for the advice on the wmast
suitable sanitation facilities to be 1mplemented, it may reveal
informaton which is necessary to make the implementation
successful (commuunity participation). These days it can not be
denied anymore that without the support of the community, the
output of a proygect will be much less than I1n case of involving
the community 1n an early stage in the planning of a proygect.y

b Together with the population, CETESB and other institutes can

develop activities which will increase the socio-economic
status and so the well-being of the community (remember that the
provision of a good water supply and sanitation facilities is
Just one step more in the right direction, but does not

guarantee an Increase in the mentioned status).:



0000006000000 008000000000000000803000000000000000°



I A XX XY X! ® o

’

¥ After the examinétion of the feaces of the habitants, they will
recetve a treatment 1 f necessary (organized by the ERSA).:

¥ The introduction/ipnitiation of health posts can be stimulated
by presenting the report to involved organizations (ERSA,
muntcipality, SABESP).;

¥ The latter is considered as important for the mplementation of
a waternetwork in Ana Benta and Capoeira Alta and the part of
Turvo dos Almeidas without a water supply.
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3. METHODOLOGY
3.4 Introduction

ITn this chapter the used metodology will be described. The
Minimum Evaluation Procedure (MEP) can be found 1n 3.2, followed
by the description of different ways of data-collection in 3.3.
Selection of villages 1s summarized 1n the next paragraph (3.4).

3.2 Minimum Evaluation Procedure

The main basis of the investigation was the Minimum Evaluation
Procedure (MEP) of Schultcberg (1982). The MEP is a relatively
cheap and simple method of evaluating water supply and sanitation
progects. According to the MEP, the objectives of i1nvestmcnts in
sanitation and/or water facilities can only be achieved if the
facilities are functioning in the correct way and utilized by the
community. Only then, the i1mpact can be measured. S0 1t is clear
that data need to be collected on functioning of the facilities,
uti1lization of servicesand on possible impacts. These three kinds
of data need somewhat different approaches. For evaluation of
functioning, uti1lization and impact, Schultz-herg gives indicators
for community water supply, sanitation and huygiene education (see
anne:t D).

Measuritng the health impact 1s the most valuable evaluation, but

also the most difficult one. Comparison need to be made with
eithers:
-~ the health of the same people before the

sanitation/watersupply~-project was itmplemented (method B)Y, or

- the health of other similar people who are not served by the
same progect {(method C), or

- both the above (method A).

It is all illustrated in the table 3.1i.

In this research, Turvo dos Almeidas is partially functioning as
the control village. In one part of Turvo dos Almeidas (Turvao
(+)) already etisted water implementation of SABESP for 4 years.
This part therefore was regarded as control village. Because of
this watersupply, i1t was thought that »f a health 1mpact could
be found it could partly be described to the better watersupply.
The other part of Turvo dos Almeidas, which 15 called Turvo (=)
in the rest of the report, together with Ana Benta and Capoeira
Alta are the so-called Intervention or project villages. Here no
project intervention 1s expected. Lack of sanitation and
watersupply would have it’s influence on the state of health. In
the near futnre SABESP will install a waternetwork in these
projectvillages. Therefore, method ‘C’ is followed in this
investigation. Disadvantage of this method Is the lack of
baseline data.
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Table 3.1i: Alternative methodologies for evaluating health impact
studies in water—- and sanitationproJgects.

" Dol ine Burvew ImPpmct murvew
before projJoct mt lwmbBt onw
. Imelaementnt lon o Wemr aftwer pro-—
- Jwct Implemantat omn
______ o e o e e e e e e e e e e e = e e o e . AT o e et s bt e S o S e S A e e S b S A e = e o = o oo
M Prodect Denotficliar loee b3 x
Cintwrveant fon mrouae?
Other wimillwr Pwomlw
fcontrol or comPpaRr | 2on— b3 k3
[ Rl = 1NY W
.
B FroldJevct beuneficiar icss x »
fintwrvent lon mroues ) '
QOthwr wimilwmr mworelw
Ccontrol— or compnr |lson~ _
wWroump )
C MFrrodwct DenefFficiwr isxs >
Cintervent lon group)d
Oothaer oimilear pPooprle >
foeontrol— or compar lBon—
aroup
X " indlcatuer thwmt dwmte collaect lon s cwmrer laoad out on thin 0B-oup
wmt thilm ¢ Ime. A wrour muoDt Mot be wm BDinplw conmun ity but w lergw

mumber of households from Deverml commumn bt oW .

3.3 Data-collection

In the beginning of the research period a time schedule with all
main activities was designhed (see anne:: E). In the following all
these activities will be shortly described.

3.3.1 Questionnaitres

During the i1nvestigation period in the villages, two different
types of questionnaires were applied. One was =a so-called
preliminary questionnaire. This included general questions about
composition of the family, age, education and some  general

additional quest ions about housing, landownership etc.
Labourforms were questioned as well, even as the salaries prople
were  earning. For =a total list'ing see annex F. Preliminary

interviews took 19-i5 minutes. The other questionnaire was called
“the household interview”. Householdinterviews could take up more
then 20-3Q minutes. This checklist (annex BG) was more detailed
and revealed information about waterusage, sanitary facilities,
waste disposal and general health information of the families.

u






The collection of information of general health needs to be
commented. To obtain an i1dea of the whole spectrum of diseases,
it was choosen to review a period of three months of the
inhabitants. They were asked from which diseases they had been
suffering from the 1last three months. According to the
researchers’ opinion this three months peritod should work out as
not too short (which would record not enough diseases) and not
too long (which would have interference with lost health
information).

Refore applying the questionnaires in the communities, they were
both pretested 1n comparable villages (200-390 habitants, simple
sanitary- and watersupply facilities, same municipal Capdo
Bonito). After pretesting questions were renewed if neccessarye.
During the first visit of the preliminary questionnaires, the
researchers were accompanied by one person of the village. This
was to make the introduction in the community a little more easy
and also to gain confidence of the community. It was common that
women were questioned, because of the fact men were mostly out
working . Because the difference 1n sex (male—-interviewers and
female responders) it was also necessary to have a person of the
community to accompany. ©Only 1n Ana Benta the researcher had a
companion during the household interviews as well. In Turvo (=)
and (+) and Capoeira Alta they were accompanied only during
preliminary questioning.

Tn the first dauys in the community, a selection was made of the
houses to be interviewed. Some 30-40 were selected (159-209
people). These were the houses in the centre of the bairro. More
distant house were not 1ncluded because of practical reasons and
hecause more dispersed locations were not of interest by SABESP.

People who live and eat in one house forms the household. This
always appeared to be a {amily. So in the {following, the
household and family are used to mention the persons who occupy
the house. Some 150-200 people were selected according to the
capacity of the Aldolfo Lutz Laboratory, which carries out the
feaces~-examinat ions.

3.3.2 Waterquality

A selected number of watersources in each community was eiamined
bacteriological and physical-chemical. For this purpose personal
of the Water Research Laboratory of CETESB came over to take
watersamples. Analyses were based on the 16Y" edition of
“Standard methods for the examination of water and waste-water
(APHA~AWWA-WPCF) . Some bacteriological samples were taken out of
buckets and storage vessels inside the houses. This to determine
contamination by transport or storage. Bacteriologically spolen,
fecal- and totalcoliforms and Total Count Plates were ananly=zed.
Physical-chemical parameters were temperature, pH, chlorids,
bicarbonates, iron and nitrates.






3.3.3 Collection and examination of feaces

The common gut nematodes are iIndicators of special interest in
the evaluation of sanitation progects. High prevelance in the
community indicates bad sanitary facilities or a lack of health
education and behaviour . “Changes in watersupply are most
unlikely to affect transmission of these worms but improvements
in excreta disposal should reduce transmisston of Ascaris,
Trichuris and the hookworms  (MEP).

In all the communities, a selected group of people was submitted
to a stool-examination. The researchers had contacted the nearest
laboratory of Aldolfo Lutz (part of department of Health) in
Caplo Bonito and organiced that they could analyce all samples
with a capacity of 40-50 per day. The researchers themselves took
care of distribution and collection of the trays. In the late
afternoon trays (latinhas) were distributed. The families were
visited between 16-19.90 hrs. This to make it possible to wmeet

'"huusbands as well, for they seemed to be very reluctant to

collaborate with this type of eyamination. Men found intestinal
infections Jjust a disease for women and specially children. In
their opinion men don’t suffer from these infections. Inside the
house, the researchers with help of the companions explained how
to use the trays. Every individual received a tray with a written
name, age and a housenumber code. To collect some feaces in the
trays, also spatulas were supplied. Feaces as fresh as possible
were collected. The morning after distributing between 8.39 and
19.09 hrs. the traus were collected, ordened and transported to
CapAo Bonito (1i5-20 km depending on the comminity), with bus or
car. All days the stools samples were brought in before 12
o’clock at the laboratory.

It happens that not everyday determinants of intestinal diseases
as €.9. eggs are excreted 1n feaces. Therefore it is adviced to
subject individuals to a second examination after first being
considered negative. This collection was done without the
presence of the researchers. In Turvo the woman of the health
post took care of the organization. In Ana Benta 2 people
tnvolved in public health 1n the village organized the feaces
collection. In Capoeira Alta one car—-owner was responsible for
collection and transportation of the trays to Capdo Bonito.

After the first examination personal of the ERSA visited the
villages to distribute medicine for people suffering from an
intestinal disease. Treated were Ascaris, Giardia, Taenia,
Ancylostomedia, Strongyloides and Trichurius (see annex A and B).

Methodology of the Aldolfo Lutz laboratory was based on two types
of investigations. One was a direct examination of fresh feaces
under the miscroscope as soon as the trays were brought in
(method of Kato). The other was based on scdimentation. A sample
of feaces was sieved and diluted 1n a fixed quanity of water.
ATter 195-20 houres, a sample was taken of sedimented material.
This was examined under a microscope {(method of Hoffman). With
under twelve years old children, only the method of Hoffman was






applied. With elder children and adults, both mesthods were
applied. .

3.3.4 Nutritional status of children

To reveal information about the nutritional status of children in
the age group 2 months-5 years, weight and height were measured.

- The MEP method

The MEP(1982) mentions that the association between diarrhoea and
nutritional status can be used as an indicator of the health
impact of investments 1n water supply, sanitation and hygiene
education.

In terms of this investigation, interest extisted in the actual
nutritional status of children 1n the age group of 2 months - 3
ycars. The nutritional status- 1s influenced by water, sanitary

and hygienic conditions but also by the socio-economic level .

The MEP gives two indeyes which can be measured. The first one is
a nutritional index and 1s called “weight-for—~height’. It is used
[for assessment of acute malnutrition, related to diarrhoea. The
child’ s weight 1s compared with the reference wetght for a child
of the same height. The reference, which was used during the
investigation, are graphs, based on investigations in a suburb of
the Greater 500 Paulo with children of a high economic class (cee
annex I). The “Brazilian graph” method 15 discussed below. If
the weight of a child 1s lese than 80X of the expected weight,
the child is defined as “wasted’. If it 1s less than 79%, the
wasting 1s “severe’.

The other indeyt "height-for—-age’ is assessed with long-term or
chronic undernutrition. &4 child whose length is less than 99% of
the emxpected height for age is defined as “stunted’. If it is

less than 895% of enpected, the stunting is “severe’. Stunting is
largely a result of adaptation to adverse environmental and
nutritional factors. Because stunting 1s more of a permanent
feature, it is not recommended to be used for the evaluation of
the impact of water supply, sanitation and hygiene education
investments.

— The “Brazilian graphs” method

Most women in the villages take their children from time to time,
at the most once a month, to a health unit to measure weight and
height. At the health post, the Brazilian graphs are used as a
reference (see annet I). If a child has a weight and/or height
under the p—41@ line in the graphs, milk is normally distributed.

3.3.9 Diarrhoeal morbidity
Diarrhoeal diseases are a major cause aof 11lness and death among

children in the age group 2 months-3% years, in all poor
communities throughout the world. Most diarrhoeal diseases are






caused by infections of the intestine by viruses, bacterias
and/or protocoas. These agents of diarrhoea are transmitted from
feaces to mouth by various routes (via hands, via food, via
water) and this transmission should reduce as a result of a
successfull  watersupply, sanittation- and education project.
Diarrhoeal disecases constitute the most universal appropiate
indicator of the health impact of watersupply and sanitation
projects. According to the MEP, measuring diarrhoeal morbidity is
prefered rather then -mortality.

It was choosen to use the so-called diary-assisted-recall method.
For each child 1n the range 2 months-5 years,the mother received
a form to note down daily during a period of i4 days, whether the
chi1ld suffered or not suffered from diarrhoea. No definition was
given of diarrhoea. After 2-4 days the mothers were revisited to
resolve problems if there were any. After 14 daus all forms were
collected and the number of episodes per child per year could be
calculated. One episode is a periode during which a child has
diarrhoea, it can be one or more successive days. Schultzherg
mentrons that normally children have 2.2 episodes of diarrhaoea/
year. An example of the form can be found in annex J.

3.3.6 Inspection of waterpoints and latrines

At the end of the household interviews (3.3.1i) waterpoints and
latrines were inspected. According to Pacey (1981), latrines have
to meet certain requirements. A list of inspection-criteria was
put together (see anne:: K and LY. Both researchers tried to
interpret the criteria in the same way. For example a slab was
considered dirty when rest of feaces or drine could be seen an
the slab. When it was obvious cleaning wasn’t done properly the
latrine was marked as unclean. Results of these inspections were
used to describe all waterpoints and sanitary systems (3.3 and
J.4).

3.4 Selection of villages

In an early stage of the preparation period, Capao Bonito
(municipality and town as well) was visited. This to get an 1dea
about local circumstances and to pretest the questionnaires
(3.3.1). At the same time this visit was used to select the
communities to be surveyed. Staff people of the ERS5A and of the
Adolfo Lutz laboratory helped with making up a list of villages
of i1nterest. This 1list was combined with one of the SABESP- .
watercorporation.

The latter had a listing of communities (5) being candidates for
the implementation of a waternetwork of SABESP. Criteria of
SABESP: — communities with mastimally S0@ inhabitants;

- distances between houses less than 49 metres.

In the last phase of analysing, it was decided that Turvo dos
Almeidas, Ana Benta and Capoeira Alta should be the communities
for investigations. Important criteria in the decision—-making
were s

9
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-~ size of population;

- infra-structure;

- soci1o—econanic level of communitys

~ existence of health post 1n the community;

- type of watersupply-systemss

- type of sanitary facilitiess

- labourforms and landownership;

~ geographic situations;

- priority of SABESP to implement a waternetworks

- I1nterest of ERSA to treat people with intestinal diseasesy

- priority of municipality to introduce a public health post in
the community.

Turvo dos Almeidas was divided into two partss

- Turvoe (+),- which already had a connection of the SABESP~-
watercorporation dur 1ng 4 years;

= Turvo (=), which had no connection to the water of SABESP.

Turvo (=), Ana Benta and Capoeira Alta should be the

projectvillages, Turvo (+) should be the intervention community.

According to the followed method C of the MEP (see 3.2), no
baseline data were available and therefore 1t is important that
the control villages and project villages are comparable, in
socio—-economic terms. In this way differences 1n health status
can be attributed to the lack of watersupply and/or sanitary
facilities. It was found that Turvo (+) was the only village in
the municipality of Caplo Bonito which had a watersupply already
maore than one uvear (4 years), so health 1mpacts were to be
exxpected here. Tt must be known that totally comparable villages
within the list of SABESP were not available, and therefore, the
researchers mention that this should be reminded when the
collected health data are to be interpreted.

i9
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4, GENERAL INFORMATION
4.1 Brazil
4.1.1 General

Brazil is a country with an enormous area of 8.9311.9246% km? (see
anne: M). Now it has about 149 million inhabitants. The climate
1s basically tropical with great differences between northern and
southern regionsa. Great differences also occur in the annual
rainfall which ranges from 105¢ mm to 4500 mm (CETESB, 1988).

The country is divided in 23 states, 3 tervritories and one
Federal District. The states are divided in municipalities. The
majority of the population lives along the Atlantic coast line
which has a length of 7400 knm. Some 72% ot the people live in
urban areas, whereas 28% in rural areas (IBGE, 1986).

The State of S30 Paulo is the most industrialized one. Sdo Paulo
City Is the biggest town 1n the country (2.800.00@ inhabitants).
It forms with 37 municipalities the so-called Greater S3oc Paulo.
Here, more than 19% of the country’s population is situated in
only @,10% of the area of Brazil.

Brazilian National government is divided in the legislative,
extecutive and juridical power. The president and 23 ministeries
form the executive power whereas the legislative power is

composed by the federal Senate and the Chamber of Deputies.

The Brazilian State government is composed by several
secretaries. The corporation which is in charge of water and
sanitation is generally connected to the Secretary of Public

Works. According to the Federal Government Law, there is one
corporation of this kind in each state.

4.1.2 Water and sanitation

According to the Bracilian Constitution, each municipality is
responsible for its water and sanitation activities. The
municipality can make an agreement with the state water- and
sewage corporation, which means they Join thc National Sanitation
Plan (PLANASA). This plan receives funds of the National Saving
Bank (CEF), that also finances other public facilities like
ttransport and electricity. The goals of PILLANASA for 1990 are the
followings:

— public water facilities for '99%Z of the urban population;
- sewerage systems for 657 of the urban population (CETESB,
1988).

Table 4.1 gives the water and sanitation situation 1n  1986. It
shows that the water situation is rather good, coming near to the
goal which 1s set for 1990. Only 33,8% of the urban population is
served with a sewerage system which is far beyond the goal which
is set for 1990. Great differences e:tist between the several

it
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regions with the highest percentages of supplies in the south-
east (S30 Paulo). In general, the conditions tn the rural areas
are still worse in comparison with the urban areas.

Table 4.1: Percentage of the Brazilian population with water
supply and sewerage system (ABES, 19864).

TYPE OF SYSTEN  IWATERSUPPLY SYSTEN iSEWERAGE SYSTEN
1T0T.POPUL IURBAN POP:TOT.POPUL:URBA¥ por

! :
: ;
L S E
5 NORTH TR T
b ONRTHEAST L W8 D e ! 57 1 1k |
P OCENTRE-WEST L 35 1 729 ! 203 | 2909 |
D GOMTHEAST ) 7Y ! 842 ! M54 ) 507 !
3 SOUTH BRI
LB RIS

Municipalities which do not make an agreement with a state
corporation are free to make their own water and sanitation plan,
and act in this way independent. In the State of Sfo Paulo there
are 572 municipalities among which 29246 established an agreement
with the state corporation (CETESB, i988). This is SABESP in the
530 Paulo State.

SABESP provides water for 146 million inhabitants and sewage is
collected from some 2,6 million inhabitants. Water supply and
sewage collection are charged monthly, according to water
consumption. The average price of the supplied water is US %
©,39 per cubic metre (march, 1288). Table 4.2 shows that piped
water and sewerage are strongly limited to the urban population.
In the rural areas people mostly use water from springs or wells
and use the pit latrine as a sanitary facility.

Table 4.2: Percentage of the population of the State of Sdo Paulo
with water and sanitation systems (SEADE, 1986).

— - —_— = - ———— = - -
)

; {URBAN POP RURAL.POP! TOTAL !
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Most of the sewage which is collected in the wurban areas, is
drained off to rivers and streams without treatment. Sewage
treatment facilities are not sufficient in capacity and quality,
but efforts are being made to improve the situation. Water
pollution control 1s a task of CETESB, also an organization of
the State Government. CETESB established a sampling system which
permanently checks thec water quality in places of interest.
CETESB also develops different proygects 1n this area.

4.1.3 Health

On a central level in Brazil, there are no morbidity data
available. Secretaries of Health do publish mortality data for
their states, but these data are only 73%Z of the total (verbal
information). From these 75%, some 20%Z are causes of death which
are badly defined. The published data show a delay of four years.

Some 10-12% of the causes of death are infectious and parasitical
diseases, the so—-called DIP-diseases. The division within this
group is the followings

~ 1ntestinal infectious diseases 96 4
- arthropoid-born diseases i1 %
- other bacterial diseases (e.g9. hansemiases) i3 %«
- tuberculosis . i1 %«
~ other ? %

The two first—-mentioned groups of diseases, &7 %, can be greatly
diminished 1f there are adequate water and santtary facilities
availlable, which can stop the transmission of pathogenic agents.

Some 90% of the causes of death, due to DIP-diseases, occur in
under five years old children. This number can be as much as
three times lesser in urban areas, and as much as three times
higher in rural areas. In the rural areas of Brazil, people often
lack the presence of medical services and adequate water and
sanitary facilities.

The mean infant mortality in Brazil as a whole was 8@ per 10090 in
i98¢. To compare with a developed country, this number was 12 per
1000 1n the USA in the same year (Berghuizen et al, 1i987).

4.1.4 The ‘Projeto Saneamento Rural”’

The ‘Projeto Saneamento Rural’ is a national program, which will
be eitecuted per state. The projgect aims to assist the population
In rural areas. The goal of the program is the one which was set
by the World Health Organization at the beginning of the
International Water and Sanitation Decade (1980-1990): “clean
water and adequate sanitation for all by the year 1?290’. Emxactly
in the rural areas of Bra=zil, people lack the presence of these
facilities (see table 4.1 and 4.2). Main obyective of the
*Projeto’ is to improve the health standard of the rural
population. The specific obyectives are to i1mprove the quality of
the consumed water and to impede contact between the water and

i3
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human faeces. An adequate disposal of human faeces has to be
provided (Berghuizen et al, 1987).

Within the Sao Paulo State, the project is a co-operation of:

—~ Secretary of Public Works and Sanitation (DAEE, SABESP);
- Secretary of Environment (CETESB):

— Secretary of Health;

- municipalitysy

local community.

In the State of S3o Paulo, the project has just started. Last
year, a detailed diagnosis of the water, sanitation and health
situation was made 1n Apiai-Mirim and Ferreira dos Matos, two
*bairros” i1n the municipality of Capfio Bonito. The investigation
was done by CETESB in co-operation with the regitonal health
secretary (ERSA). Afterwards, pired water was implemented by
SABESP in Apial~-Mirim. This year, SABESP will assist Ferreira dos

.IMatos. The kind of sanitation system which is going to be

tmplemented is still under study by CETESB. CETESB makes studies
about so-called low-cost sanitation technologu. Low-cost is
especially of interest for poor rural communities. In
communication with the local community, such systems will be
implemented as a progect by CETESB. Financial resources have to
come from the municipality and the State Government. Further on,
the ERSA 15 1nvolved 1n hygiene education and control of health
indicators, when water is getting implemented.

4.2 Caplo Bonito
4.2.1 General

The three villages where the i1nvestigation was done, are situated
in the municipality of Caplo Bonito, some 2590 km south-west from
the Greater S%o0 Paulo (see annex M and N). Capfio Bonito is also
the name of the main town in the municipality. For the reason of
distinction, Caplo will be used to mention the town, C.B. to
mention the municipality. The town-council is located in CapRlo,
which 15 part of the administrative region of Sorocabe.

C.B. is situated some 799 metres above sea-level. The landscape
north of Caplio is rather hilly, becoming even more hilly south of
Capao. The mean anpnual temperature is i8-19°C, being 14-15°C in
wintertime and 21-22°C n summertime. The annual rainfall is
1100-1200 mm, with a little peak in january, the warm season
(Assef Sallit et al, 1987b).

The total area of the municipality is 1225 km®. C.B. had in 1986
some G730@ inhabitants. Figure 4.1 shows the relative evolution
of the population in C.B.. It shows that in 194¢, the majority of
the people lived in rural areas, but from there on, the pattern
has been changed. Now, 55% of the people live I1n Capdo (Assef
Sallit et al, 1987a).

i4



0000069000000 0000000000000000000000000000000000000



—

00900000008 000000080002000000000000000000000000¢080

14

0o
E . \\
<
2
F- ;'
o i.
x -~

\

\: .

%0 ™
- -
3 )
®
o
o N
c <
e
4 1
-
o -
a oy i

ol - - . ‘

1940 190 1960 1970 1980
ANCS

Populagdo Urbano
————— Populagdo Rural =

e~ ’ -
- AT
-~ -

Figure 4.1 = Relative evolution of the rural and urban population
in Caplo Bonito.

In the whole state of Sao Paulo, some 90% of the people live in
urban areas, the major part 1n the Greater S5ao Paulo. For this

reason, most people in the entire state work in 1ndustry and in
the service sector, as table 4.3 shows. On the contraru, in C.B.
most peaople earn a living in agriculture. There is little

industry and mainly traditionals: t imber, food processing and
stone i1ndustry (Berghuizen et al, 1987).

Table 4.3 : Earnings of living in Cap3o Bonito (M) and in the
' State of S3o Paulo in percentages (1i987).

i PRIMARY 1SECOMDARY:TERTIARY
1 SECTOR &

] 1
P LotaTioN W SETR | SECTOR |
POCPAOBONTO A9t A ! L9
IR R

In former daus, there was an impdrtant trade route from Siao Paulo
te Parand which passed C.B.. The ‘tropeirosg’, drivers of pack

animals, needed food and little communities in the region
provided them. When this trade route disappeared in the 1last
century, people changed to subsistence agriculture. The

agriculture as a whole continued till today as an agriculture,
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based on small properties. Almost each of these properties give
work to a maxinmum of 10 persons. This is shown in table 4.4.
Great ®faczendas’ are rare in the region.

Table 4.4 ¢ Establishment per number of employees in the
municipality of Caplo Bonito (SEPLAN, 1985).

T NUN.PROPERTIES 1§ I MUM.PROPERTIES 1 I MUM.PROPERTIES | T WUN.PROPERTIES
LOCATION 10 WORKERS 18-50 WORKERS 5¢-19 WORKERS 160 NORKERS

CAPAO BONITO & 94.49 ; .9 i 9.3 i 0.2

The region of Capdo Bonito is one of the poorest in the State of
IS%O Paulo. This 15 expressed 1n table 4.5, which shows the family
incomes in C.B. and 1n the whole state. The table shows that in
C.B., most families earn a living up to 2,5 minimal walaries,
while 1n the whole state, most families earn more than S minimal
salaries.

Table 4.5 Family incomes in Capiwo Bonito (M) and in the State of
Sfio Paulo (SEPLAN, 1985).

! { TOTAL | % OF FAMILIES WITH INCOME '
i LocATION { OF iUP TO2.5( 25 1 5 |
{FAMILIES ININ.SAL. IMIN.SAL. {MIN.SAL. !
{  CAPAO BONITO | 10.109 | 51.93 1 32.06 1 44,01 |
| ESTADO S.P.  16.148.1881 20.94 ! 37.02 { A1.83 |

.

The 1nstruction level is low. Table 4.6 shows that most people in
C.B. in 1980 had 1-4 years instruction. In that year, 36,24% did
not have any form of instruction at all. Only few percents of
people continue studying. This pattern is changing slowly towards
more instruction, comparing the percentages of 197¢ and 41980
(Galvao et al, 1987).

16
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Table 4.6 Years of study of persons of 5 and more years old in
Capdo Bonito for 1979 and 1980 (IBGE).

LOCATION i CAPAD  BONITO
YEARS OF INSTRUCTION: NUMBER : I ! NUNBRR ! I
NO INSTRUCTION 1 11.899 ! 46,61 1 13.921 ! 3.2

i-4 VALTEY 1 4800 1 19.896 1 5180
8 P92 0 A8 L 27M ) TS
9-12 - T . B VTV I Y |
M3 o188 87 1 55 ) LY
N0 DATA B A K

4.2.2 Water and sanitation

Table 4.7 shows that less than half of the houses in C.B. are
served with a piped water supply, compared with the percentage in
the whole state. At this moment, Capfio 1s served with piped
water, as well as Riberdao Grande (5000 inhabitants), 10 km south
ol Capio. Also part of Turvo dos Almeidas 15 served with piped
water, =as is the “bairro’ apial~-Mirim. In the rural areas of
C.B., people draw water from wells, sources and riversa.

Table 4.7 @ Percentages of the houses in Capio Bonito (M) and the
State of S30 Paulo with a water sustem (IBGE, 1983b).

IVITH HOUSE-PIPING | MO HOUSE-PIPING |  TOTAL

{TYPE OF GUPPLY  {CAPAD B. 1500 PAULOICAPAD B. ISAO PALLOICAPAD B. 1SKO PAILO}

{ PP MR 1 434 1 753 ! A4 ¢ 7.4 © 82 1 B3

OVELORSRING ! 7.6 ! 65 !4 94 ! B2 1 M54 |

i e I N
17



0002090000000 00008000000900000000000000000080000800



oooanooooooaoocoqooooboqooooooo‘oooooooooooooooo

Table 4.8 shows the different types of sanitation systems,
e:pressed as percentages of houses 1n C.B. and in the whole
state, that have such a system. For 1983 only Capfio is partly
served with a sewage system. This percentage for the whole state
is almost two times bigger. The percentage for C.B. must be
bigger now, according to the plan of enlargement of the sewage
system between 1980 and 1986 from 10718 metres up to 82000 metres
(Galvao et al, 1987). The sewage system 1n Caplo is not connected
with a purifying plant. In the rural areas, the pit latrine is
most commonly used.

Table 4.8 =* Percentages of the houses in Capflo Bonito (M) and in
the State of S3o0 Paulo with a sanitation system
(IBGE, 1983b).

: i PRIVAT : COMMUNAL f
| TYPE OF SUPPLY  CAPAO B. {SAO PAULOICAPAO B. {SAO PAULO!
L SEWERAGE 1 27.1 { 50.8 i 0.8 1 4.7
;  SEPTIC TANK i 6.3 § 13.2 1 0.2 i 2.9 !
i PIT LATRINE  { 45.2 ! 1604 | 5.6 1 4.6 |
e e e e H

4.2.3 Health

4.2.3.1 Existent services

In Capdo, there is a municipal health centre. The centre is

attended by eight doctors and disposes of a pharmacy. All the
treatments and medicine are free. Connected to the health centre,
there is a laboratory of the Adolfo Lutz Institute, which is

doing clinical analyses of e.9. faeces and urine.

Further on, there e:tists an hospital with 129 beds. Also there is

i
a regional secretary of health (ERSA)Y, which 1s involved in the
coordination and planning of health activities in 50
municipalities among which that of C.B.. The ERSA is i1nvolved in
the ‘Proyeto Saneamento Rural’.
Besides the ment ioned services which are part of the

municipality, there enist also particular health services. These
services are only payable for the better—-off in Capao.

In the rural area of C.B., there are two health units with
assistance of a doctor, and seven units which are attended by
villagers (see 4.3.2). The great majority of the some DU0-69
villages in C.B. are only attended in the case of vaccination
campaigns, organized by the ERSA.

In the villages of C.B. still exxist a lot of informal leaders,
who practice the so-called popular medical science. There exists

19
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a good relation between these leaders and the people of the
health services in Cap3o. There are periodical 1lessons, during
which these 1leaders learn about the formal medical science and
transmit their own knowledge, based on the usage of natural
products (Galvado et al, 1987).

4.2.3.2 The basic health unit (UBS)

In C.B., there are some seven health units in different
*hbairros’, e.g. in Turvo dos Almeidas since one year. An UBS
gives local medical assistance and tries to do as much as
possible without the need of a doctor.

Before a health unit can be opened, one or two people of the
village need to join a one-year training in Capdo to be able to
run such a health unit. In Turvo, one woman Joined this training
and since a little time, she has assistance of another woman.
After the request for =an UBS has been approved by the
municipality, materials are supplied by the same municipality and
the villagers themselves can start to construct their UBS.

The health post consists of a consultary room, a tréatment room,
a storage room for medicine, a room to prepare medicine and
toilet. The UBS 1s opened every day for mostly simple medical
assistance. Annexx U shows the activities of the UBS in Turvo in
the period of 2-27 may 1988, almost a one-month period.

Besides the activities which are listed in annex U, wvaccinations
are provided as against polio, diphteria, neasles and
tuberculosis. Also height and weight is being measured with under
five years old children, at most once a month. Milk is provided
by certain units for children with a weight or length which is
too low.

4.2.3.3 Health data

Table 4.9 shows the mortality data of C.B. and Sdao Paulo State as
a percentage per age group.

Table 4.9t Mortality data as a percentage per age group ( Sho
Paulo, 1987 and Brasil, 1987).

i AGE ] CAPAO BONITO (M) SA0 PAULO (S) i
: ———————————————————————————————————————————————————————————— ]
i o-1 i 25 i 16.7 i
H i-4 ! 5.9 ! 2.2 '
: s-19 : 3.5 : 3.4 i
H 20-49 : 21 i 20.5 ;
H >G50 i 45 : 7.0 '
b e e e !
i9
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Comparing the percentages in table 4.8, relatively more deaths
occur in the -1 age group in C.B. than in the whole state. Most
important causes of death in C.B. ares

infectious diseases, tuberculosis, hanseniasiss
- respiratory diseasessy

— birth complications:

- accidents

- undefined causes.

E:cact morbidity data are not available. To have an idea of the

health problems, annex U gives an overview of the principal
causes of internation in the hospital of Cap3do during 41986. The
anney shows that childbirths, diseases of the respiratory and

digestive system, badly defined causes and infectious i1ntestinal
diseases are the main reasons of i1nternation.

4.3 Description of the villages

4.3.1 General

The i1nvestigation was done in three “bairros’. A “bairro’ is a
district of the municipality and it mostly has one centre or more
centres of houses, a village or villages. A ‘bairro’ mostly has
some 1nformal leaders but almost every “bairro’” has an 'inspetor
de quarterdo’. His activities have to do with health, municipal
affairs and religion. Concerning health, the ‘inspetor’ has
contacts with the hospital, arranges medicine if no UBS iy
present and arranges an ambulance if necessary. Concerning
municipal affairs, the “inspetor’ 1s 1nvolved in the development
of the “bairro’. From time to time, the “inspetores’ reunate in
Capfio to discuss new and running activities. Concerning religion,
he organizes meetings and can maintain contacts with the priest
in CapRo.

Religion is very important in village li1fe. Almost everybody is
catholic and every village has its church, which is mostly
attended once every three months by one of the two priests in

Capdo. Besides, the people organize prayers’ themselves. The
church reunates the people and is the logical entry to organize
the people.

The municipality develops few activities in the rural area. A
rural development program does not exist. On the contrary, the
people in the villages themselves have to go to the nmunicipal
leaders to get things done. The UBS in Turvo was requested in
this way.

Houses within the village are constructed out of bricks, wood or
*pau—a-pique’. The last type of house consists of a frame out of
bamboo with walls which are constructed out of mud or mud with a
little cement. The better-off in the villages can afford to
construct a house out of bricks with concrete floors, whereas the
poorer families live in houses out of wood or ‘pau-a-pique’,
always with earthen floors.
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Village 1life is greatly concerned with agriculture. Almost all
men work in agriculture and male children mostly start working at
the age of 12-14 with helping their father. Women and female
children do all the household activities, but are working too in
the field In harvest times. Female children are often working
full-time on the land.

There are Ffive agricultural labour forms which exist in the
region. They are described here in the range of income. A
landowner can earn the best living, whereas a ‘camarada’ earns
the littlest income. '

- Proprietdrio: landowner.

~ Arrendatdrio: he rents the land of a landowner and has an
agreement about the rent, e.g9. a part of the harvest. The
“arrendatdrio’ himself has to buy the agricultural implements.

~ Meeiro: he rents a piece of land from the landowner or
“arrendatdrio’, to whom he pays half of the harvest as a way of
rent. The other part of the harvest 1Is his. All the
agricultural implements are delivered by e.9. the landowner,
and just used by the "meeiro’. .

~ Mensalistat he works for any person, €.9. a landowner and earns
a monthly wage. -

— Camarada: he works in the same way as a "“mensalista’ but he
only earns a daily wage. So if there i1s no work available, he
does not earn anuthing. If he has a whole month work, he can
earn one minimal salary (about 50 dollars).

People who work as a “camarada’ often still have a little piece
of land for their own consumption and sometimes also to sell a
bit. They mostly plant rice, beans and corn. In the case of beans
and corn, a drying-machine can be necessary when there is rain or
to gain a better price when the products are being sold.
Therefore, in many “bairros’ there exists an ‘associacao’ which
is a cooperation of agricultural workers. The cooperation owns a
building with inside a drying-machine. At the Dbeginning, the
municipality pays for the building materials and the drying-
machine. At that moment, an arrangement 1s being made about how
to pay a part of the costs back to the municipality, e.9. by
means of a quantity of beans. The members of the cooperation pay
a monthly amount of money for maintenance and energy usage of the
drying-machine. Besides of the church, the "associagito’ can be a
means to organize the people of the “bairro’.

The majority of the people spend their whole 1life in the
‘bairro’. People marry mostly within the village, and so half the
village is family, one from another. People have little chance to
get out, because their education is low, and the only option i
the work in a factory. In spite of the better payment in the
factory, many people prefer the calmness of village life.
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4.3.2 Turvo dos Almeidas
- Location

Turvo dos Almeidas is situated in the municipality of C.B., 23 km
north-east of Capaoc (see annex N). The whole village consists of
some 20¢ houses and the village area is separated by the highway
Capao-Itapetininga. On one side of the road, the two centres of
houses are situated where the research was done (see figure 4.2)

Trapetininga

f
. — Ri0 Turvo
LN .

S TURVO (+) /

TURVO (-) .
- /

e
1CQP’5\O %om‘.'o e — - — . —_—
—

Figure 4.2 ¢ Location of Turvo dos Almeidas.

One centre, Turvo ((+), consists of the church, the UBS, =a
grocery/pub and a school. There are some 30 houses. Turvo (+) is
the part of Turvo which uses SABESP-water. Turve (=), the part
without SABESP-water, has two schools and a grocery/bar. In this
centre, there are about 69 houses.

The geographic situation 1s rather plain. One frontier of the
village 1Is the river from which the area goes uphill in the
direction of Turvo (+) and Turvo (-). Almost all the houses are
served with electricity. There 1s no telephone in the “bairro’.
There are regular buses, almost every hour, to Capao and
Itapetininga (10900@ inhabitants). Many people take a bus to go
to town for shopping. The highway is an asphalt-road. Within the
“bairro’” itself there are sandy t+oads.

— Organization

There are six leaders in the village who reunate from time ¢to
time. All important decisions are taken by them. One of them has
a chance to be cheoosen in the town-council of Capio with the
elections in november. This could be a good thing for the people
of Turvo. Maybe then, requests for e.g. a telephone and an
ambulance at the health post could be honoured.

- Education

There are three schools in Turvo. Two schools for the first
three years and one school for the fourth year. A minority of the
children continue studying in Gramadio (2 km) after the first
four years in Turvo.
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- Health

There is an UBS in Turvo (see 4.3.2). Not all the people attend
the health post in Turvo. They go to Gramadiao (2 km), which is
further away, but which possesses a health post which is attended

by a doctor. The nearest
located 1n Caplo (23 km) .

- Activities
The wmajority of the people

important crop 1s beans. Be
v ice and grapes are planted

by hospital and health centre are

in Turvo work in agriculture. Most
sides corn, potataoes, onions and some
. There 15 a Japanese in Turvo who

possesses a lat of land and many people waork for him. Many people

too are working outside of

Turvo, leaving in the early morning

and coming back 1n the afternoon or at night. Some people have a

few cows, which give milk, o

nly for consuming. In the morning you

can meet women, who are fetching milk at another house, e.g. a

Family—-member.
4.3.3 Ana Benta
- Location

Some 14 km southly of Capio,
An asphalt road (ie¢km) to Gu
Benta. The last 4 km a sand
Benta itself, 1s stretched
rivers. On the main hill the
located. Some 80 houses w
around the brickfactory a
investigation (53 houses).
At this moment there is no t
connection of TELESP (teleph
one school (up to the 4¢h
association.

" \ CaPao Bonito

Ana Benta is situated (see annex N).
apitara runs into the direction of Ana
y road 1s leading to the villade. Ana

out and hilly. It 1s crossed by two

church and the 7"salad parochial’ are
ere counted. The part of éAna Benta
nd the church was involved in the
A1l houses are served by electricity.
elephone, but people are working on a
one compagny of Sad Paulo). There is

serie), two groceries/bars and an

=> Capoeira Alta

RiO
Figure 4.3 Location of Ana Benta.
- Organization
Like in C. alta, the organization in Ana Benta is based on the
church and the association. Religious activities consist of
organiTing masses and preparing children for their first

communion. Weekly prayers are normal as well. Almost all farmers

23
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(meeciros and camaradas and propariatdrios) are member of this
association. Besides being owner of a drying machine, the
association is involved in buying agro-chemicals, fertilizers and
doing field-analysis for fertility-tests.

- Education

There is one school up to the fourth serie in Ana Benta. In the
morning children attend classes. If the weather is bad, lessons
are cancelled, because the teacher 15 not able to come over from
Cap3o (bad roads). After 4 years of attending school, the
majority of the children start to work. However they have the
opportunity to continue education in CapRo. Because of the badly
organized transport, lack of money or interest, they don’t take
further education.

— Health

There are plans to 1nstall an UBS in Ana Benta. Two people
already have been selected to follow a course 1n Caplo to run a
public health post. Unti111 now the community is not sure when
this inplementation 1s going to happen. For medical treatment,
villagers have to travel to Capdo to obtain these services.

- Activities

Main source of activities 15 agriculture. Rice, beans, corn,
potatoes, onions and tomatoes are grown. Two families work
together. This means the father owns the land and the sons may
it. Yields are divided as are costs. There 1s one Japanese owning
a lot of land. Many work for him as "meeiro’ or ‘camarada’. Cows
are common for milkproduction. Production is not sufficient for
to supply all people with milk.

4.3.4 Capoeira Alta
- Location

Capoeira Alta is situated, some 15 km sounth of Capio (see annex
N)>. The bairro consists of two centres of houses. One centre iw
called Capoeira Alta, in the following: C. Alta. It consists of
some 49 houses and here the investigation was done. The other
centre is called Lima and consists of some 49¢ houses (see figure
4.3) '

There is a road of asphalt from Capio till Riberfo Grande (40 km)
and from there on a sandy road which passes Lima and reaches the
village C. Alta after S km from R. Grande. For this reason, C.
Alta is sometimes hard to reach in the case of rainfall.

The geographic situation is rather hilly. There is a river on
both sides of the village. From there on, steep hills go to the
village centre where a school, a bar, a grocery, a church and the
*associacdao’-building are located. This is 490-50 metres above
river level.
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RIO

~* Lima
Capdo Bonil-o

R0

Figure 4.3: Location of Capoeira Alta.

Almost all the houses are served with electricity. There is no
telephone. The nearest by bus service to Cap&o is 1n R. Grande.
Besides, there is & taxi service to Capdo, run by a villager.

- Organization

Organization in C. Alta is based on the church and the
*associagio’. The association exists since three years and has
some 35 members, from whom some 15 are active members. Besides
the church reunates the people and there 1s also an T inspetor de
quarteriao’. The last person is at the moment 1hvolved in the
creation of a cr&che, which was the initiative of some women in
the village.

- Education

There is one school in C. Alta with two classes, one for the
first three years and one for the fourth year. aAll the children
attend this school during the morning. Sowmetimes when there is
rain, the school is closed because then, the village is not

accessible for the two teachers who have to come every day from
Cap&o. After this school, children can study four years more in
R. Grande, but only few really go. This happens mostly because
the parents of the children do not force their children to do so.
After the school in R. Grande, children return to C. Alta and do
not continue studying, because 1lack of interest or noney or
because their labour force is needed by the family.

There are some 10 young male people who left C. Alta to work
mostly in a factory I1n Sorocabe, some 139 km from C. Alta. In C.
Alta there is little future for a great group of young people.

- Hezalth
The nearest by health post is situated in R. Grande. There, also

a doctor can be attended. Further medical services are to be
obtained in Capio.






- Activities

All people work in agriculture. Rice, beans, corn, potatoes,
onions and tomatoes are planted. There are a few Japanese with a
lot of land. Besides, there 1s one “"arrendatdrio’” who gives work
to some 10-1i5 “meeiros’ and some ‘camaradas’. The majority of the
people are Tcamaradas’ who stil1l possess a bit of land and who
are members of the association. Few people have cows and so no
milk 1s available for the majority of the people, especially the
poorer families. :
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5. RESULTS AND DISCUSSION
S.1 Introduction

In this chapter the results of the field investigation will be
presented. Section 5.2 gives general results of the researched
villages. This will be followed by the results of the
investigation of the watersupply and -activities (5.3). Section
5.4 is about sanitation and waste, followed by section $.5 which
describes the results of the health i1nvestigation. At the end
every section will be discussed and conclusions will be drawn.

5.2 General results of researched villages

*' The researchers visited a family several times. The first visit

included the prelimineray questionnailre. General questions were
asked,to obtain an 1dea about the socio-economic status. In the
following part results will be described.

5.2.1 Age distribution

The neut figure visualizes the data about age distribation of the
selected group in the village.

Bl gﬂggEIRﬁ FIGURE 5.1:4GE DISTRIBUTION IN THE

B ANA BEHNTA
TURUO (-

TURUOD (+)>

MALE FEMALE

+30

36 20 10 o
(percent in each age class)

The figure showes that the youngest age groups (0-4 year) in
Turvo (=), is relatively small. However the 1-4 years old groups
of people are distributed equally among the different populations
(total of males and females). In Capoeira Alta the S5 up to 14
years old group 15 relatively greater (34.6%) compared to the
same age group in the other populations (21i-23.1%Z). This can be
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attributed to the higher number of females (73) in this group,
compared to only 42 males in the same age group. The age
distribution was statistically tested (see annex W). Male and
female numbers were compared in the villages, no significant
difference was found (X2;,,=14.46 and X%,2=15.09, respectively).

In the age group 15 up to 30, in Turvo (=) is a slight increase
of the distribution. Male numbers (56) are higher in this group
than female numbers (49). The oldest age group shows an equal
cdistribution (27~-30%) among the villages. Exact number can be
found in annex R.

S5.2.2 Education

Educat ion is an important indicator to describe the social-
ecanomic status of the community. Therefore it was asked how many
years the people studied or still are studying. The nexxt table
represents the results.

FIGURE 5.2:

EDUGATION IN THE FOUR COMMUNITHS.
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About education 1n the four areas, the following remarks can be
made (see annex S). From the researched group older than S years
4.4-9.7% didn’t have any education at all in Turvo dos Almeidas

and Ana Benta. In Capoeira Alta this number is even higher
(13.95%). In the group which received i-4 years education, again
the situation in Capoeira Alta is the worst. Oonly 5¢7Z of the

population went i1i-4 years to school. In Turvo and Ana Benta this
percentage was 69.3-71.5. Because of the fact the age group of 9

up to 14 is wvery big in Capoeira Alta, this introduccs
interference in the education group ( >4 years and still
studying). The percentage in this group was 36.5 compared to

1B.8-26.6 in the other areas. Distribution of education was found
to be statistically significant (X®5=34.58, see anne:l W).






8

As can be withdrawn out of the following table, literacy

percentages vary from 21.9 to 95.9 in Turvo(+) and (-). In Ana
Benta this number was 920.3. Capoeira Alta has the highest
percentage of illiteracy: 13.4%. Illiteracy was tested

statistically, but was not found to be significant (XR,y=7.24,
annex W) .

Table 5.1 & Illiteracy among the four communities.

g LOCAT iON i TURVD (#) TURVO (=) & ANADENTA 1 CAPOEIRA ALTA ;
i DESCRIPTION o NUMBER © 2 I MRGER 1 D MMBER 1 1 MR | 1 |
CHBR UM E M iw W8 e
l: TOTAL o9 0 1000 5 2 1 J8e.0 1 1B 1 1060 1 IBS li“.ﬂ;
] ]

Because the villages are 1solated, transport is a problem. The
first big town (Cap3o Bonito) is 13-25 km away. For this reason
people only go to school 1n the village itself. However only
instruction can be followed to the 4*" gerie. If they want to
receive higher education, a Jaurney out of the community is a
must . This explains partly the high number of people with
education up to 4 years 1n the villages. Also lack of money and
interest are inportant factors here.

S.2.3 Housing

Another social—-economic indicator is housing. It was calculated
(af an asselect number of houses) how many houses were made out
of bricks, wood or pau—-a-pique.

FIGURE 5.3:

DISTRIBUTION OF TYPES OF MOUSKS.
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Houses of bricks are the common type of housing in Turvo (+). In
Ana Benta and Turvo (-) the situation 1s about the same: an equal
distribution of the different types of houses. Houses of bricks
exist in 72-76 % of the cases. Houses “de pau-a-pique’” also exist
here (15-18%), followed by houses from wood (9%4). In Capoeira
Alta, the housing situation is the most primitive. Only 44.5% of
the researched group lived in houses of brickes. Pau—-a-pigque was
seen tregularly as well (44.4%). Distribution of houses of wood
are about the same in Ana Benta and Turvo (~) (see annex T).

S.2.4 Luxury goods

Distribution of luiiury goods says something about social-economic
status of the populations. The next table displays the resilts.

Table 5.2 2 Distribution of lusury goods in the communites.

DOLOCATION ! TRYO (Y 0 TIRW (<) | ANAGENTA | CAPOEIRA ALTA
b OLUXURY GOOD L NUMBER ! I %) L NMBER § Z®) L NBGER § I%) | MMBER ! I %)
L OTELEVISION ! 2 D 688 L W L &2 L0 Loens oA ! %3 !
T TR T S TR R T T B B - I
LECTRICAL GOODS #5)) &7 | 48.0 ¢ 2 1 494 ¢ B M7 1 8 22 o
| TRATR  + B+ 3.8 | 2 %+ s e ! o4 | o
; CARS Do R i it 6 14 2 1 54
oowmme - - 0 2 bmE b4 boai @ o2
TOTALS U Uonsss AT Donsk

#)7 expresced per household
##) refrigerator, blender, iron ete.

Lurxury goods are not distributed equally among the different
population groups. Also in this case in Capoeira Alta the
situation is the poorest. Television, radio and especially
electric goods are not very common as they were in the other
vVillages. Ownership of tractors and cars 1s the highest 1n Turvo
(+). Ana Benta and Turvo (-) are comparable but numbers of
tractors and cars in Capoeira Alta are very low. Households which
don’t have anything at all of these indicators are frequently
seen in Capoeira Alta (22.2%7).

2.5 Labourforms

Sa
General

The region of CapRlo Bonito is famous for its great bean
production. About 70%Z of the total beans consumed in the state of
830 Paulo are produced here. Therefore most labourforms in the
villages have some connection with agriculture (for a description
of different labourforms see 4.4.1).

People were asked about their labourforms and their income. When
a family had more than {1 person employed these were registered as
well. Frequently the children helped their father with
agricultural duties.
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A

was categorized

classification was made on different types of labourforms. It

into the primary, secondary and tertiary sector.

As can be seen out of table 5.5, the primary sector is much
Ana Benta and Capoeira Alta. Turvo (-) and (+) are

larger in
comparable
Alta does

sector
this

here.

Table 5.3 :

in all sectors. The economy of Ana Benta and Capoeira
more lean on agricultural activities. The secondary

sector

is most developed in Turvo (+) and (-). In Capoeira Alta

hardly exists. Also the tertiary sector is small

Labourforms in the villages.

(divided tn primary-, secondary—- and tertiary-sector)
LOCATION  §  TURVO () ©  TURW () |  AMABENTA | CAPCEIRA ALTA
| DESCRIPTION L MOBER ! T CMMGER ! I MR : I ! HRMR ! I
{ORRIMAYSECTOR f 20 ! 6.6 ¢ 45 3 &34 1 35 4 TAS M ! 9.2
L SECONOMYSECTOR | 7 1 280 1 f6 ! 25 i 4 i 85 ! 1 ! L
DTRTIRY SECTOR 1) £ 4 0 464 ¢ @0 L M4 1 8 %4 o2 ¢ 32
TOTALS 35l 108.0 ¢ 78 ) f00.0 1 A7 L 160.0 1 43 ! 160.8

¥) IKCLUDING PENSIONERS AND PEOPLE DESEMPLOYED

Agricultural sector

In this
Turvo

dos

part the agricultural sector will be more worked out. In

Almeidas labourforms where Jjust divided into

propriatdrio,

of
and

meeiro and camarada. This was because of the lack

information about other e:1sting types of labour. In Ana Benta
Capoeira

Alta this division was made with more indicators

(gee 4.4.1 for more types of agricultural labour forms). Salaries

are

enpressed
of the high

in OTN (reference salary used in Brasil), because

inflation rate (300%Z a year). The nemt table was

withdrawn out of the results.

Table 5.4 @

Agricultural sector in the villages.

LOCATION TRV () ©  TURVO (<) §  AWABENTA ! CAPOEIRA ALTA SALAR (ES
LABOURFORNS MMBER ! I LHUBER I L NUSER ! I MR | I iémmm 1RANGE om§
LORORIETARIO | 16 ! 467 ! 13 0 B9 1 6 ! 46t 1} 48 I :u—m§
I MENDATARIO ¢ | 3 1 425 ! 5 ! ihd 24 (SHD! 7.6 M8 (24B) ! 8.2 ! A ! S5 !
MER) | ; : : : : : : I
L MENSALISTA + § 41 ! 45.8 1 27 0 600 LA (130! 100 M 1D B8 1 8 & (5 L
CURADA ; ; ; ; ; ; : o oS
TOTALS 241 1000 ¢ 45 ! 108.9 1 3 : 0.0 ! S5 ! 100.0 1 4 ! -
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It can be concluded that in Turvo dos Almeidas (+) it is more
common people own land (41.7%). In Turvo (-) there are less
landowners. Landownership does raise the income of the household
as is proved. Proprietdrios earn more than 10->20 O0OTN’'s.
Differences between meeiros, mensalista and camaradas are 1less
clear. They all seemed to have same access to economic goods.
Arrendatdrios however, do possess more economic goods (e.9.
tractors) as do meeiros, mensalistas and camaradas. This is due
to the fact the landowner doesn’t supply them with these goods.
The arrendatdrio has to buy all inputs by himself.

In Ana Benta agricultural labourforms are not divided equally
among all catergories. As can be seen a relatively high number of
category II is prevalent here. This is probably due to the
presence of a Japanecse landowner who is hiring land to meeitros.
In Ana Benta 19 out of 34 agricultural workers worked as meeiros.

People out of the second category earn less then the
proprietdrio’s (21 earn S-13 OTN, 2 less than 5 OTN). The third
category earns the least: 68 people 5-15 OTN. Speaking about
differences Iin the way of living and economic advantages, there
1Is almost no distinction between meeiros, mensal istas and
camaradas considered housing, social status, watersupply and
sanitary facilities. Over the last three categories all these
indicators are distributed equally.

None—-agricultural activities

Labourforms other then in the agricultural sector, do allow to
conclude the following:

- Jobs as constructionworkers (including bricklayers),
electricians, tractor drivers are considered to be the better
Jobs. Not only people earn more money executing the Jjobs, but
they have more possibilities to work in other villages and cities
as well. E.g. electricians easily gain 240-15  OTN/month.
Constructionworkers earn about 19-20 OTN.:

-~ Pensioners earn very little. They receive a monthly payment of
] OTN. Regular pensioners lived together with other
Tamilymembers. Because of low income they were forced to join the
family of one of the children.

S.2.6 Discussion

Out of the section of general results the following remarks can
be made:

Age
Age is distributed equally among the different communities. Only

in Capoeira Alta the age group 5-14 year is relatively greater
(statistically not significant).






Education

It was proved that the level of education is not distributed
equally among the communities {(annex W). Probably because of the
isolated position of the bairros, education of more than 4 years
is not layed aside for the majority of the population. A better
infra—-structure and regular bus connections to Capa® Bonito can
do good 1n this respect. In all communities more than 87% of the
population 1s litterated. The most pinched situation exists in
Capoeira Alta (13.4% illiterated).

Housing

Turvo ((+) has the highest percentage of houses made out of
bricks. Turvo (=) and Ana Benta are comparable. Here houses of
wood are common as well (9%). ‘Pau-a-pique’ is seen in i15-i8% of
the cases. In Capoeira Alta the housing is situation is pooret.
Only 44% owns a house of bricks and the same percentage has a
house of “pau-a-pique’.

Luxury goods

Talking about the distribution of lu:ury goods, in Capoeira Alta
it is made clear that in this community 1n all categories, luyury
gpods are under—-represented. For households possession of
television and radio is more 1mportant than the presence of a
refrigerator or another electric good (blender, iron etc.).
Indicators as cars and tractors declare the best economic
situation in Turvo (+), followed by Turvo (=) and Ana Benta.

Labour forms

As 1s a consequence of being an agricultural region the economies
of all researched communities do heavily rely on agriculture.
From here it is logical to understand that other activities as
agricultural, hardly are developed i1n the wvillages. This can
easily be concluded out of the distribution of labourforms (table
9.9Y. All activities are concentrated on the primary sector. The
secondary—- and tertiary sector are under-represented. Turvo (+)
and Turvo (~) are most comparable in all sectors. In Capocira
Alta the primary sector is the greatest, followed by this sector
in Ana Benta.

It was proved as well that landownership does raise the income of
the people (10->20 OTN). In Turvo (+) the number of landowners is
the highest. Labourforms other than proprietdrio and
arrendatdrios as meeiro, camarada or mensalista doesn’t change
much the economic status of the inhabitants. Praobably due to low
salaries and lack of interest it seemed to be hard to improve the
existing situation. People who work as camarada or meeiro are in
a dependent role, therefore it turnes out to be difficult for
them to improve their economic situation. In this aspect people
are also dependent on other factors as infra-structure,
community—organization and education.
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Socio-economic situation

In terms of comparison of the socio-economic situation the most
equal situation exist in Turvo (+) and Turvo (-). Not only in the
agricultural-, secondary—- and tertiary sector this comparability
is the highest, also the other indicators as housing, age,
education etec. are divided equally among these two communities.

Overall it can be concluded that in Capoeira Alta the socio—
economic level is the 1lowest out of the four researched
communities. All used indicators are pointing into this

direction. No wonder that some villagers do give up their jobs
and move out of Capoeira Alta to find a better living situation
somewhere else.

Compared to Capoeira Alta the situation in Ana Benta is a little
motre better. The infra—-structure makes 1t able to have more
frequent contacts with Capao Bonito, although the travel still is
time consuming. Also the housing—- and education situation is a
little better as 1n Capoetra Alta.

Tt was observed i1nhabitants who attended higher education {(more
than 4 years?) had more opportunities to establish themselves. It
was more easy for them to develope economic~-higher services. All
together, better educated people have access to better economic-—
earning labourforms.
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.3 Water.
9.3.4 Introduction.

This part of the report describes waterusage, functioning and
utilization of waterpoints and the results of the bacteriological
and chemical-physical watereizamines. A description of waterpoints
1s included as well, even as habits of fetching water. The
cdiscussion can be found in the last paragraph.

S.3.2 Description of waterpoints.

In this paragraph all types of waterpoints (wells, springs and
rivers) will be described, which are being used 1n Turvo dos
Almeidas, Ana Benta and Capoeira Alta. Results of the inspection
of waterpoints is used to describe these waterpoints (see annex
0).

S5.3.2.41 UWells
Construction and situation

During the household interviews wells were i1nspected. Normally a
family (household) has an individual well (pogo). However some
housecholds used water of the well of the neirghbours. In most
cases this was a member of the family (aunt, uncle). All wells
were dug by the people themselves. Average depth was 95-8 nmeters
and the diameter amounted 1-1.5 meters. Daily 200-500 liters are
taken up. During rainfall the waterlevel of the wells is varying.
However people tell wells never dry up in the dry season. The
wells are situated in the direct surrounding of the house (S—
25m) .

In Turvo dos Almeidas there was no problem of finding a specific
area to dig a well. Groundwater was present everywhere.
Geographically spoken Turvo was plane with only a few slight
slopes. In Ana Benta the geographical situation 15 different. The
church is situated on top of a hill, as are some houses. Here no
wells could be driven because of the very deep groundwaterlevel.
Families on top of this mountain are using water from wells at
the bottom. In Capoeira Alta only 3 wells extist which are all
situated downhill, rather close to the river. The majority of the
houses are situated uphill where there is no way to dig a well
(groundwaterlevel). Digging does cost a lot of money, some
60.9000 c2% (200%), one villager told during the fieldwork. This
is about a half years wage for a “camarada”, the common type of
work in Capoeira Alta.

All wells have enough water during the whole year. They never dry
up in the dryseason (may-august). Even there was no problem with
the waterinput of the wells. Wells don’t have foundation to the
bottom. Sometimes only a part is reinforced with bricks or
concrete up to 2 m under groundlevel. The part above groundlevel
is made out of bricks, sometimes layered with concrete to
prohibit entry of rainfall water.
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People who own a well with a pump, say the system only fails when

the electricity ic cut down. This happens about once a menth
taking up 2-6 houres to restart again. Because many households
have a reservoir (caixa), this doesn’t seem to introduce

problems.
Lid.

If a well has a lid, this is made out of wood, or out of
concrete. lLids of woods have the disadvantage of 1leaking
rainfall water, leaves and sand into the well. 1In this aspect
concrete li1ds are better. Frequently small gaps are spared in the
lids to allow that a small horse pipe can enter into the well to
take water wup with a pump (bomba). Rainfall watcr and other
pollutants can enter the well in this way.

Installations for water taking up.

Two main sustems eizist to take water up out of wells. First there
is a system which uses an electrical pump. This pump is installed
right at the bottom of the well. A horse-pipe and an electrical
cabel are connected up to the pump and make it able to fetch
water. The rubber tube normally goes to a waterreservoir. This
reservoir (250-10001) is installed 3-4 m above groundlevel,
somet imes in the houses themselves, somet imes outside on a
speci1ally constructed framework. The well i1tself doesn’t need any
special malntenance. Sometimes replacement of the pump oF a
slight deepening are sufficient (after some years of usage).

The second way to fetch water 1s to use bucket and rope. The
bucket 1s of galvanized iron, so erosion is not a problem. Via a
Ppulley and a rope or chain, the water is brought wup. For
transport into the house a special bucket ts used, normally
rinsed out before usage. Indoors sometimes a lid (tampa) is used
to protect contamination. In the case of rope and bucket system,
NOONE USES QA FESEFVOIr.

Surrounding of the wells.

None of the wells has protection to prohibit infiltration of
rainfall water. No extira concrete slab for protection was seen
Tor this. In some cases 1n the direct surroundings of the well
uphill, there are latrines (10-15% meters). In this respect
contamination may occur. Small cattle (chickens, pigs and goats)
conld freely enter claose to the well. Urine and Feaces were
observed in the direct surroundings. Some wells are protected in
such a way that they have a little roof-construction. This makes
it impossible to allow entering of rainwater.
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5.3.2.2 Springs.
Construction and situation.

Springs were used as a watersource as well in the s

urveyed

villages. A spring consists of a built constiruction where in

appearing water is being collected. Some springs (minas)

have a

concrete underground—-construction, others only have an overground

construction. This can be an apron of concrete or bricks.

If the

spring has a lid, this is made out of concrete. The surroundings

of the springs normally is wvery muddy. In Turvo dos Alme

idas 2

springs can be entered by cattle (cows were seen). Springs were

2-3 meters deepened and distances to the houses amounted
meters. The water is transported to the users by way of a
tube (borracha). Diameter 2~ 3 centimeters. Repairs are

10990-500
rubbet
done by

the users themselves as is installation and construction. No

other activities are undertaken close to the minas, €.9. n
washing.

9.3.2.3 Rivers

In Ana Benta and Capoeira Alta riverwater is being us
consumption or washing clothes and irrigation. In Tur
Almeidas the only activity with riverwater is irrigatio

washing clothes special places exist nearby the rivers.
(wood) are 1nstalled and make it able for the women to wa
clothes (see 5.3.4). After heavy rainfall the water becom
turbid (clay particles). Women wait with fetching until th
is clear again.

In Ana Benta only 1 riverstream crossed the village. flo
riversides were only 2 washing places. Also here familie
water for bathing. In Capoeira Alta 2 streams c
distinguished. After rainfall the water turns into a

vyellow-brown coloured stream, unsuitable to fetc
consumption. If there was rain at night, which wasn’t that
the other day in the afternoon the water becomes clear aga

In Capoeira Alta, people who use water of the river (rio
water in the early morning because animals haven 't enter
water yet at that time. Feacal contamination 1s diminish
way and washing clothes hasn’'t started uet. Fetched wa
being wused for all kind of household activities, in
drinking and cooking. Normally a place for washing cloth
utensils (kitchen) is situated close to the spot of tak
drinking water. Only the last is situated a 1little more up
However there do e:tist more places as described along the
This means that polluting activities, as cloth washing wi
and washing kitchen utensils, will have its influence
waterquality more downstream, where other people are tak
drinking water.

In Capoeira Alta some people who live long away from the

have installed an electrical pump to bring the water up
villagers told they had the intention to install a proper

37

o cloth

ed for
vo dos
n. For
Planks
sh the
€5 VErY
e water

ng the
5 take
an be
turbid
h for
heavy,
in.

) fetch
ed the
ed this
ter is
cluding
es and
ing in
stream.
river.
th soap
on the
Ing in

- iver
- Some
well,



0000000000000 000000000000000000000000CGOOOOOOROGONOOY



Ll
.

but rejected because of the lack of financial resources. In this
way, they are kept dependent on the sometimes dirty riverwater,
which had to be carvried uphill. This is 15-201 of  water,
sometimes 4 times a dayv.

Riverwater and well water is fetched in tins or plastic drums,
containing 15-20 1. Women told they cleaned the drums every day
with soap (Capoeitra Altal). Fetching water is a typtcal job for
women and female children. In some households everybody helps
with fetching water. For well water people have to walk 3S-25
meters, for fetching riverwater this distance goes up to 50-200
meters. This doesn’t seem to be very much, however the area is
very steep.

5.3.2.4 Water of SABESP

In Turvo dos Almeidas one part of the village already had A
caonnection to the water of the State S3o0 Paulo Water Cooperation
(SABESP). People pay a monthly rate of 190~20¢ <cz=% (0.3-29%)
depending on the quantity of spent water. Minimum rate to be paid
1s about 100 cz=%/month. For this amount up to 2 m“/month can be
used. Normally SABESP is supplying water during the whole year.
I+ the system fails (e.g. defect pump) it takes 2-3 days at the
most untill the water 15 redistributed again. For the majority of
the people who have a connection to SABESP-water, this is not a
problem. The magority command over a waterreservoir (130-10001).
The reservoir is not needed for maintaining waterpressure, just
for spare. At this moment the users of the SABESP-water are
satisfied, although in the beginning the new taste (chlorine is
used for desinfection) was perceived as strange and untasty.

95.3.2.5 Rainfall water

In Capoeira aAlta i1 households are using rainfall water. All
these houses are dependent on riveruwater. When the riverwater is
dirty (heavy rainfall), one solution is to start using rainfall
water. Quantities wvary in the range of 190-20¢ 1/d. Hardly no
informat ion was obtained about the usage of this water. In Turvo
and Ana Benta no-one uses this type of water.

S9.3.3 Utilization and preference of facilities
Utilization

An inventory was made on how many people were using the different
waterfacilities. When someone had a well or spring it was asked
if this was for individual—- or communal usage. In this way 1t was
calculated what was the average number of users/facility. Table
.9 resumes the results.

As can been seen out of this table in Turvo (=) and Ana Benta the
majority of the population uses water out of wells. Number of
users/well varies here between 4.5-4.8 per well. It is observed
that in Turvo (-) out of the total wells 54% 1s used individually
per household. In Ana Benta only &6 out of 39 wells are individual
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(15%). Springs are observed to be more for communal usage. In all
villages numbers of people using spring water are lower than the
number using well water; probably because wells can be installed
nore close to the houses. Springs need a horse-pipe for transport
and this seemed to be a problem. In Capoeira Alta in total 102
people use water of wells and springs. The rest of the researched
group (i108) wuses river water. As can be concluded out of the
density of wused facilities in Capoegira Alta, number of
users/facility are all higher compared to Ana Benta and Turvo(-).
In the last area, the number of users/facility varies from 4.1i-
4.8. However in Capoeira Alta these numbers are much higher
(1{1.7-22.6). This 15 an indication of the poor watersupply. Or
there are no other possibilities to construct (lack of good well
construction 1land) or lack of financial support or lack of
people s interest. In Turvo (+) the main watersupply is water of
the SABESP watercorporation (118 users). For this reason no other
used facilities were of interest in this area.

Table 5.9 & Utilization of used watersources for cooking and

s drinking.
’ ' :
DOLONTIN TR0 L TRW () L MABENA ! CHOERAMTA
{  DESCRIPTION  {INDIVIOUELICOHAUMASLE INDIVIDUEL CORHUNABLE: INDIVIDUEL CONMMABLE  INDIVIOUEL CONMIMADLE!
LWL ! : N
| NUMBER OF PEOPLE ! : ! ! % v
L umsARL : : LS : 1.8 : 26
SRINGS ! : Lol f ot o7 bt 2
| NUNBER OF PEOPLE ! ; ] 53 : B : %
L USERS/SPRING ! ! ! 1.8 : 0.4 ! wr oo
L : ] ] : ! ] : X
| WDER OF PEOPLE ! ! ! ! ! ! ! 188
LSRR ! ) : : : ) : 54 |
GBES f - - ! : : : ! )
| NUBER OFPEPLE ! - ! ifB ! ! ! ! ] ]
| (SERS/COMNECTION § - © 54 ! : ! : : :

Watersource preference

It was considered important to reveal why people gave preference

to a certain watersource. Out of all data the next figure could
be constructed.
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It can be concluded that in Turvo (+) the people are much more
aware of the hugrenic necessity of used water. Out of 22
invest igated households 45.5%Z answer this I1s the main reason why
they are using SABESP water. In Turvo (-) only 10% thinks this is
important. In Capoeira Alta the watersituation is bad. However
the community is aware of this lack of good watersupply. Except
Turvo (+), tn the other parts more than 5i% answered they are
prefering that facility because it 15 the only source which is
usable. Arguments as “taste” and “most practical” are not
considered to be of significant interest.

FIGURE 5.4:

WATERSDURCE FREFEMENCE
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5.3.4 Wateractivities

Water is being used for rather varying tupes of activities. All
of them will be discussed shortly.

Personal hygiene

People who have a w.c.(banheiro) inside the house, including a
shower (chuveira) with hot water, say to take a bath everyday.
Children as well as adults. Baths are mostly taken in the late
afterncon or Just 6efore dinnertime (16-1{92.900 h.).

The shower apparatus itself consist of an iron arm with a shower-—
bowl at the end. In this bowl an electric heating element is
installed (1i@ V). However some electrical connections are badly
isolated and dangerous situations have been seen.

Families without a shower usually wash themselves using a small
washing-bowl (bassia), containing 2-1® 1. People who don't have
streaming water inside the houses normally clean themselves this
way. The majority of the people uses soap, shampoo and water.
Only families with a low income economize on cleaning material.
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In Capoeira Alta people without a banheiro were used to take a
bath in the river. In the period the research was done, it was
wintertime and the temperature dropped sharply, so if the weather
was dry and warm, people went to the river. In summertime taking
a bath in the river, was mostly common for men and many times
also for women.

Cooking and drinking

Cooking seemed to be an activity just for the women alone. None
of the men ever cooks. In the morning a small breakfast is taken
(café de manhX), which consist of some plane slices of bread with
magarine, crackers or cake (bolo) and coffee (hormally very
sweet). Lunch and dinner are both served with rice (arroz) and
beans (feiglo) with a piece of meat, firied cornmeal pudding
(polenta). Cabage, french beanch, tomates, salad and potatoes are
common as well. For preparing all vegetables are washed in water.
Washing the dishes 1s normallu done in cold water and some
'‘detergent. The cooking Itself 15 done inside the houses on a
proper cooking-range using gas, or on spectally constructed open
fire places situated in one of the corners.

Cloth washing

For washing clothes women do have two options. First they may use
a sink outside thc house. The water comes from a reservoir
(installed 2-4 meters above groundlevel to maintain
waterpressure). They all wash by hand. Just a few households in
Ana Benta had a primitive washing machine. This is a wooden
barrel with an electrical stirring installation. After 10-15
minutes of stirring, clothes are taken out and rinsed by hand
further 1n thc outdoor sink. Women say to use a lot of water for
rinsing and washing in general. Almost everyday they wash
clothes.

Secondly women use the river for washing clothes (see 5.3.2.2).
Special installed places at the riverbanks make it possible to
squat and wash and rinse the clothes.

Cleaning

Depending on the type of construction of the house, the people
clean the floor regularly, with water and detergent. Everyday 1-2
times the floor is swept. In rainy periods the floor 15 cleaned
with water as well because of muddy shoes of the men returning
from the fieldwork. Houses which don’t have a concrete floor are
Just being swept.

Gardening

Crops planted in the near surroundings of the house were
somet imes sprinkled with water. Fields more far away were
irrigated with proper sprinkler installations including pumps and
pirpelines. This last option only applies for landowners. No data
on waterusage were gathered.
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Other activities ,
For flushing the toilet 7-19 liters was used every time. In big
families the amount of water spent on flushing could go up to
maore than 109 1/day. -

In some cases special drinking trunks for animals where seen.
People filled these up with well or spring water to allow animals
to drink it.

5.3.95 Waterquantities

It was calculated how much water people spent per member of the
household (annex P). Out of these results figure 5S5.9 was
composed. A distinction was made between what kind of water
facilities people use and the type of sanitary facilities in the
houses. Sanitary facilities could be divided into:

1) people who have a latrine or go to the bush to defecate and
wash themselves either inside the house using a washing-bowl or
take a bath in the river:;

II) people who have a latrine or go to the bush to defecate and
wash themselves indoors using a shower (chuveira):

TI1) people who have a w.c. and wash themselves indoors using a
proper shower. '

ITn this way the used quantities of water were calculated.
Waterusage for washing clothes was excluded, because it turned
out to be entremely difficult to estimate used waterquantities.
Activities which are included are: water used for preparing food,
cooking, washing the dishes, cleaning of the house, gardening and
flushing the toilet (1 f they had one).

The following main conclusions can be drawn (see figure 5.9)18

- People who use water out of the river for drinking and cooking
and have simple sanitary facilities (I use up to S5-295
1/head.day. (Capoeira Alta). When they have a shower and w,cC.
inside the house, the used quantities raise to 21i-75 1/head.day.y

-~ The more difficulty the people have with fetching water, the
less they spent during the day. People fetching water out of a
well and carvrying it to the house consume 3-390 1/day, in case of
having simple sanitary facilities (I). Having a shower in the
house does raise the consumption with +/- 40 1/day up to 635 1/day
(average).;

- For households having a well and pump and reservoir there is
hardly no restriction on waterconsumption. For this reason they
nuse higher quantities. Families with simple sanitary facilities
(I) are using 44-100 1/d in Turvo and Ana Benta. If they have a
shower indoors (II)>, the amount goes up to 50-i235 1/day. The
highest consumption is registered for w.c. and shower (I1I>,
namely 62-167 1/davy.;






- People having water out of a spring and using a reservoir are
comparable to the last in the consumption rate. Theuy are spending
1900-248 1/d.:

~ Households with a SABESP-waterconnection, have a
consumptionrate of about 20-701/d for simple sanittary facilities
(I, 30~881/d for more lusiurous systems (II) and 35-125 1/d for
w.c. and shower i1nside the house (III).:

The overall conclusion can be formulated as follows: if
hoitseholds have more sophisticated watersupplies (e.g. well with
pump and reservoir) the daily rate of waterconsumption increasing
depending on advanced sanitary facilities.

FIGURE 5.5: HATERQ QE 'ES USED IN THE FOUR
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lLegendas:

A River (I), directly, n=4i2, (5-25), i1

B: River + pump (II + III)>, n=6, (21-75), 48

C: Well, fetching (1), directly, n=i2, (3-30), iS5,
D: Well, fetching (II), directly, n=2, (47-83), 69
E: Well+ reservoir (I), Ana Benta and Turvo (=), n=9,(44-100),63

F: Well + reservoir (II), n=6, (50-12%5), 77

3t Well + reservoir (III), Ana B. + Turvo (-),n=21,(42~167), 106

H: Spring + reservoir (III),Ana B. + Turvo (~),n=3,(1i00-218),147

I: SABESP (I), Turvo (+), n=4, (20-70),37

J: SABESP (II), Turvo (+), n= 5, (30-88),66

Kz SABESP (III), Turvo (+), n=10,(35-125),66

Location,(type of sanitary facilities), # of observations,range
and average waterusage 1/day.head of family.
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5.3.6 Waterquality

Watersamples were taken in all three villages. It was organized
that people of the CETESB-laboratory passed in Turvo dos Almeidas
in the beginning of the second week, in Ana Benta and Capoeira
Alta this was in the last week (fourth) of the fieldperiods.
Total time of research in each village was 4 weeks. During the
prequestionnaire and househaoldinterviews all data about
watercollection where gathered. An 1nventory was made and decided
where were interesting places of taking samples. The decision~-
making reckoned not only with watersources for drinking but for
places for washing clothes and taking water for a bath as well.

5.3.6.1 Bacteriological waterquality

Anne:t Q@ resumes all results of the bacteriological waterquality.
In total 48 samples were taken 1n all 4 research areas. According
to the WHO Bacteriological Quality Guidelines values for unpiped
watersupplies are 1@ total coliforms per 190 ml and @ fecal
coli1forms per 100 ml. In respect to fecal coliforms, out of 48
samples only 22 meet this requirement.

Turvo dos Almeidas

Samples here were taken after two days of heavy rainfall. The
waterquality 1n Turvo dos Almeidas 1s by far the best. This can
be attributed to the waternetwork of SABESP. People who use this
type of water are i1nsured that water is treated before being
distributed. The other 5 investigated wells in Turvo (+) don’t
show any fecal coliforms, although total coliforms numbers reach
up to 280e/10¢9 ml.

The bacteriological waterquality in the other part of Turve (~)
is comparable. Out of 413 samples 11 require the WHO fecal
coliform standard. Total coliform numbers are higher (up to
16400/129 ml.) There is no direct indication that the quality of

the water 1s runed to ruin because of transport or storage in
reservoirs (caixa)d or buckets or storage wvessels inside the
house.

Some households can improve the waterquality if they use a lid to
cover the bucket or vessel. 1In this part of Turve (=), the 4
investigated springs were all badly protected from cattle or
enterying feces of animals. In 2 cases no fence was observed and
cattle «could come very close to the watersource. However the

waterquality is not ruined by fecal coliforms. Total coliform
counts go up from ©-350/ 190 ml. WHO standards are not reached.
All users of these springs are sure their waterquality is wvery

good. Some households have a connection to a spring as a well as
well. In this case they use,the water of the well just for
washing. Springwater is used for consumption and cooking.

In Turvo (=) 5 other wells were examined. Three showed no fecal

coliforms, the other two 6-34 fecal coliforms/ 106©@ ml. Total
coliforms and total plate count numbers were higher as well (22—
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21600 ml.). Talking about recommandations of watersources in
Turvo dos Almeidas, only 4 inspected waterpoints were observed as
sufficient.

Capoeira Alta

In Capoeira Alta the samples were taken after 9 days of heavy
rainfall. In Capoeira Alta the watersituation 15 €even more
urgent. None of the 14 samples reached WHOQO standards. Wells
closer to the river show higher numbers of fecal coliforms and
total coliforms. Only in 2 cases no fecal coliforms could be
detected. In Capoeira Alta people use water of the river for
drinking as well. This water 1s of a bad quality. Stream up and
stream down exist washing places and places for water taking ina
Also cattle has free entry close to the river. Waterquality is
not changed after transport or storage inside the houses.

Ana Benta

Samples in Ana Benta were taken after 8 days of heavy rainfall.
In Ana Benta one river flows through the village. Where the river
enters the village some houses are located which don't have any
soakage pit facilities. Feaces straight enters the rivers via a
tube. For this reason the waterquality of the river is extremly
bad. Downstream women are washing clothes.

Also in Ana Benta none of the total number of the samples (13)
reached WHO standards. Wells situated downhill produce water of a
bad quality (fecal coliforms 4-140/100ml), wells located a little
bit higher have lower numbers (absent-8/109 ml.), but combined
with total coliforms still not sufficient for human consumption.
Storage and transportation doesn’t change recommondation (WHO
standards are not achieved).

Figure 9.6 visualizes all results of bacteriological examines.
For this, watersupplies of the different communities are grouped
and the ranges of Feacal coliform contaminations are visualized.
Number of bacteries are expressed in (log number of
bacteriasie2ml). Also numbers of samples with absence of f.c. are
resumed. It is made clear that the quality of well water is worse
than the quality of the springs. None of the springs showed fecal
pollution (n=8). In the case of wells , out of 25 samples 13 are
fecal coliform free (60.90%Z). SABESP-water is free of f.c. as
well. Quality of riverwater is bad, not sufficient for human
consumption. Generally speaking, water of springs can be prefered
above wellwater. SABESP-water is treated and therefore, risks of
contamination are minimalized.
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FIGURE 5.6: BACTERIOCLOGICAL HATERQUALITY
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Legendas

A Well without pump, directly,n=6,(4-140),29, 3 absent

B: Well without pump + reservoir,n=2,(4-110),58, no absent

C: Well without pump + bucket,n=2,(0),0,2x absent

D: Well with pump directly,n=7,(8-28@),42,4:: absent

E: Well with pump + reservoir,n=5,¢(34-1000),186,3x absent

F: Well with pump and tap,n=53,(2-200),46,2x absent

G: Spring with/without pump, directly,n=6,(0),9,56x absent

H: Spring + reservoir + tap,n=2,(0),0,2x absent

I: SABESP,n=3,(9),0,3:x absent

J: River,directly,n=5,(130-1300),680,n0 absent

K: River + reservoir + tap,n=2,(30-70),30,n0 absent

L River + bucket,n=2,(41-34),23,n0 absent

Location and description,d# of observations,(range of # of
bacteria), average number of bacteria, number of no fecal
coliforms in sample.

5.3.9.2 Physical-chemical waterquality

As can be seen out of table 5.4, pH’s of wells and springs range
from 4.9-8.2. According to the physical-chemical parameters as
chlorids, total carbonates, bicarbonates, iron, no hazardous
sitiuation exists. No conclusion could be drawn out of higher
numbers of nitrates and the location in respect of contamination
of groundwater by animals or badly localized latrines. Gtill
nitrate numbers do obey requirements of set wvalues.
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Tabel S.6 5 Physical-chemical waterquality in the four com-
munites.

(] t
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5.3.7 Discussion

At the end of the section about water the following remarks can
be mades

Utilization and functioning

In Turve (=), Turvo (+) and Ana Benta all habitants have access
to a tuype of watersupply for drinking and cooking. In all cases
this 1s or a well (pogo), or a spring (mina) or a
waterconnection of SABESP (Turvo (+)). It was observed that
inhabintants out of higher economic classes were csupplied with
the better sanitary facilities (banheiro and chuveira) and better
constructed wells and springs. More frequently, they had the
possession of a reservoitr to store the water and a pump to take
the water up.

In Capoeira Alta the watersituation is more urgent. One part (102
people) use water out of wells or springs, however 108 people are
being forced to use river water for drinking and cooking. These
inhabitants use the river for washing their clothes as wella.
Often locations for taking water in for consumption are close to
the washing places.

Waterquality

Combined with the waterquality this last mentioned option in
Capoeira Alta is not prefered and need to be improved. Speaking
about waterqualilty, springs in Turvo (=), Turvo (+) and Ana
Benta are considered as supplying water of a reasonable quality
(no fecal coliforms, total coliforms—-numbers are sti11l too high).
However water doesn’t reach WHO’s watersupply standards. Wells
located close to the river produce water of lesser qualituy,
probably because of groundwater interference with the precense of
latrines in the direction of the waterpoints. SABESP water is
desinfected, no fecal coliforms were measured.
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People could improve the quality of there watersupply (well -+
spring) if they were disinfectina and cleaning their supplies in
a better way. Special watereservoirs are subject of neglection.

Waterquantity

All well and spring water is present in sufficient quantities.
Even 1n the dry season none of the supllies ever dries up. It was
concluded that households which have simple sanitary facilities
(use latrines or bush to defecate and wash in river or use
washing-bowl) depending on location and type of watersupply, nse
less water than people who have access to more sophisticated
types of watersupplies (well, spring all with or without pumps)
depending on sanitary facilities.

Overall, people with a GSABESP-water connection also can be
classified by the type of sanitary facilities. Households which
have a shower and proper wW.C. are using more water (see 3.3.4 for
exact numbers). Important to realize is the observation that if
people have water of SABESP or a reservoir or a pump there’s no
limit on used waterquantities. Only people fetching directly out
of well or river and who have to transport the water to the house
in buckets economize on waterusage.

General observations

As was already seen th 95.3.3 (Utilization and watersource
preference), it is of magor importance to realize that the most
urgent situation exist in Capoeira Alta. Not only numbers of
users/facility are wvery high here (ii.7-22.6), but also used
waterquantities are lower than i1n the other communities. Too low
waterquantities can induce water-related diseases as diahrroeaa.
Considering 19 families (18 people) still are using riverwater
for drinking and coocking 1t is made clear that the watersupply in
Capoeira Alta needs to be improved.

The latter argument gets even more amplified when the
bacteriological waterquality is taken i1nto account as well. High
numbers of feacal coliforms do not longer allow the usage of
riverwater for drinking and consumption. The population here is
more concerned with a good watersupply. A major part was aware of
the fact that they were using water of a doubtfull quality (see
waterpreference, 5.3.3). They are keeping on using the e:xisting
Tacilities because it was the only source they have entry to.

In Turvo (=) and Ana Benta the situation is 1less urgent. All
inhabitants have access to reasonable good watersupplies, or have
the opportunity to 1mprove the quality of used water by using
water of the neighbours (having a better watersupply) or to
select a better watersource (e.g. springwater instead of
wellwater).
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5.4 Sanitation and waste

S5.4.1 Introduction

The people in the villages which were investigated, have
different solutions to dispose theitr eicreta. There are families
which have a w.c. (the pot itself), tnsi1de or close to their

houses. Others have a pit latrine outside. There are also house-
holds that do not have any type of facility and use the 1latrine
of their neighbours or the bush to defecate.

The {following table 5.7 shows the distribution of the different
excreta disposal solutions among the four population groups which
were investigated.

Table S.7 = Distribution of w.c.'s, pit latrines and bush (no
faci1lity) among the number of households and per-—
sons in Turvo (+), Turvo (=), A. Benta and C. Alta.

LOCATION i TURVD (+) g TRW (-) 1 ANA BERTA + 1 CAPOETRA ALTA
g i PERSONS g i PERSONS i i PERSONS i i PERSONS
DESCRIPTION  H HOUSEM.Y o 3 T DRHOUSEHG o 0 1 GRHOUSEWD o & X GRHOUSEHS n ¢ I
u.C N U T/ A 7 A T A T T A% A I A A 5 A T R R A ¢
LATRINE A 1 R A A < T R [ " A A T 7 A T . R - R s A T 7 A A [
BUSH RS U T A 1 A A | T Y- T A N S U X N R S S { S B
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As can be seen in the table above, the majority of the people in
Turvo (+) and Turvo (-) uses the w.c. to defecate. But in A.
Benta and C. Alta, the majgority uses the pit latrine. In the four
population groups, a rather small number of people use the bush
to defecate. The highest percentage (14,46 %) was found 1n Ana
Benta.

Now, the w.c. and the pit latrine will be discussed more in
detail. Then, functioning and utilization of latrines will be
described, followed by a section about waste. Finally, the
results will be discussed.

5.4.2 The w.c.

The we.c. is situated in the bath-room or rarely in another cabin,
inside or outside the house. The bath-+room often includes a
shower and a wash-basin with a tap. The w.c. needs a certain
quantity of water which must be avaitlable. For this reason, a
wW.C. is only found 1n the houses of the better-off, who can
afford a water reservoir and a pump. The construction costs of a
pit latrine are lower and a latrine does not have water use.
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The sewage of the bath-room goes normally to a soakage pit by
means of a tube. The soakage pit receives exclusively the waste-—
water of the bath-room. The waste-water of the sink goes to any
places in front of the house, the garden or the street. Some four
households in A. Benta did not have a soakage pit for their
sewage, but drained off their sewage into the river.

The soakage ©pit ttself is situated some 5-2@ metres from the
house. It is just a hole in the ground with a slab out of wood
and earth or sometimes out of concrete. The pit has a diameter of
1-2 metres and a depth of 2~5 metres and is in use by a household
{for a period of 4-8 years. When it is filled up, a new pi1t is dug
in another place. Inside the soakage pit, digestion of organic
matter takes place and the liquid can infiltrate 1nto the soil.
Some soakage pits have a tube for escape of produced gases.

Families which use a w.c. are common to use toilet paper as a
cleaning material. The used toilet paper is collected separately
and mostly burned. It is not flushed away with eycreta to prevent
stoppage of the tube. People say to clean the w.c. or bath-room
in general with water and detergent.

S5.4.3 The pit latrine

The pit latrine is located outside the house within a distance of
5-30 metres. It consists of the pit, the squatting plate or slab
and the superstructure (see annex V).

The pit itself has a typical size of 1%i%2-4 metres. The pit is
Just a hole 1n the ground and is filled wup =after a 1-10 years’
period. The length of the period depends on household size and
pit capacity. According to Pacey (198Bi), a pit latrine of a
family with 5 persons and a pit size of S m®, can be used for a
3-4 years’ period. But e.g. in places near the river with a high
groundwater table, pit capacities were lower, and households
could only use their pit for one year. This was recorded 1n C.
Alta and A. Benta. After the pit has been Filled up nearly, it is
covered with sand, and a new pit is constructed. This is normally
done by the male head of the family. Distances between pits and

=

wells were also observed (see 9.3.2).

The squatting plate is constructed out of concrete, wood, wood
and earth or only earth. Concrete is the most eypensive slab
material because the cement has to be bought. Wood 1s always
locally available. The slab itself has a hole which is sometimes
covered with a roofing-tile or plank.

The superstructure consists of bricks, wood, pau-a-pique or
plastic. Of these materials,  only bricks are not locally
avaitlable and have to be bought. They are therefore the mnost ex-
pensive solution. The roof is constructed out of roofing-tiles,
plastic or a +type of asbestos. The door is mostly constructed
out of wood. Some latrines do not have doors or roofs at all.
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Inside the latrine, there are no windows, and it is therefore
rather dark. This is done for reasons of privacy, but the
tsolation also keeps insects outside.

Table 5.8 shows the distribution of the different construction
and slab materials among the latrines 1n the villages. The type
of material is a socio—-economic criterion, according to the
criteria of Pacey (41981i) (see annex L).

Table 5.8 = Division of construction and slab material over pit
latrines (%).

LOCATION TURVG (+13TURVO (-)1ANA BENTAS C.ALTA
B LATRINES INSPECTED © 8 ¢ 18 ! i1 | 2

| %
ICONSTRUCTION MATERIAL: T ¢ 2 ! 1 ¢ 1 |
: : ;
: BRICK : Lo o9 -
; 4000 Lo b % o8 oa i
POMMAPIE 12 P oW - f oS
: OTHER R
SR MTRIM ! 1 % 2 ¢ 1 ! 7 |
. ;
L OCOMRETE ! 075 L oM ! 9 1 -
: 4000 - R
EMTH R EMRTHAGOD § - f S0 ¢ % ! A

According to construction and slab material, the socio-economic
situation is the best in Turvo (+). There, 88X of the latrines
are constructed out of bricks, while 73% of the latrines have =a
slab out of concrete. The situation in Turvoe (=) is worse,
although rather good in comparison with C. Alta and A. Benta. In
the two last-mentioned wvillages, latr ines are commonly
constructed out of wood or pau—-a-pique with wooden and/or earthen
slabs.

S«4.4 Functioning and utilization of the latrines

S.4.4.1 General

During an household interview, information was obtained about
latrine usage, €.9. hygiene. Besides, after every interview, the
latrine was inspected by one of the investigators. The results of
these inspections are therefore results which epress the opinion
of the researchers, who tried to maintain the same criteria. A
list of criteria was made, according to Pacey (1981) who gives
some health—- and socio-economic criteria for a range of
sanitation technigques (see annest LY. Results of the inspection
and the bhousehold survey are listed in table 9S.9. Information
about cleaning and used cleaning material was obtained by means
of the interview. The rest of the Information listed was obtained
by means of the inspection.
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S9.4.4.2 Description .

Most women told they cleaned the slab of the latrine regularly,
almost every day. Although, at the moment of the inspection, many
of them were not considered as clean (see table S.9). The
resecarchers considered a slab as clean if 1t was without rests of
faeces, urine or other dirt. The easyness of cleaning depends on
the slab material. Concrete is easy to clean with water and so is
a well-constructed wooden slab. Slabs of earth or earth and wood
can hardly not be cleaned with water. In that way, the slab gets
muddy and so, only sweeping or throwing new earth from time to
time are the common ‘cleaning’ practices. Sometimes, also ash is
used. Because detergent is not used, these slabs of earth or
carth and wood are therefore easy contamination places for e.g.
Ascaris and the hookworms.

Table 5.9 * Results of functioning and wutilization of latrines
by means of i1nspection and questionnaire.

~ -

LOCATION ITURVO (4)ITURVO (-)1ANA BENTAI C.ALTA

B LATRINES INSPECTED 8 1 1 o2
4 PEOPLE/LATRINE  14.9(2-8) 15.8(3-11)16.1(3-10)16.7(1-18)

i o RS
CLEM S | :' i ; ;
5 YES R T B A B TR
5 X0 EEEREERE N
| HOLEWASLIDSVES : 2 ! N ! 9 : ¥ |
5 RO R
e : : : i
: YES R R
POMUEPTABLE ) S0 ! 0 | 48 ! B !
5 0 R IREIEEEE
b CLEMING: ! ; : : ;
| WATER +DETERGENT ! 78 % S0 | 8 i 3§ !
: UATER IR B I
bGP L - - b o= b}l
; ASH I R
i worEms i - b P9 iy
{ CLEANING MATERIAL ! ; : ; ;
b AVAILABLE: ! ; ; ; ;
: YES A R R R T R S
g N0 EREREREE
INATERIAL BEING USED: | : : ; ;
U OTOLLETPAPER. L 73 1 M L 4 1 3 !
tOCOMMONPAPER | X f A | % ! S !
; 0THER RN ERE

Turvo (+) with a percentage of 887 of latrines with concrete
slabs shows to have the highest recorded number of clean slabs
(62,5%), which is a logical consequence of the easy cleaning with
the wuse of water and detergent. Slabs, constructed out of wood

a
n
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and earth, are difficult to clean with water. 1In spite of this
fact, the majority of these slabes in A. Benta are cleaned in
this way. Sweeping is more common in C. Alta, with the same type
of slabs. That the cleaning of these slabs is not easy, becomes
clear by the great number of unclean slabs in C. Alta and A.
Benta, which were recorded (see table S.9). This was also
recorded in Turvo (-) where the majority of the slabs =also
consist of wood and earth.

Odours are almost inevitable 1n a latrine. Although, a clean slab
and a 1lid on the hole can diminish odours efficiently. Table 5.9
shows that a 11d mostly 15 not used. According to the household
survey, people mostly mentioned odours as a problem of the
functioning of a latrine. Also during the inspection, odours were
frequently recorded.

AAiccording to table 5.9, cleaning material is mostly not available
inside the latrine. If people use the latrine, they take material

‘'with them to clean afterwards. The used material is thrown into

the pit. Toilet paper is the most expensive cleaning material and
therefore 1little in use by the poorer families. These families
use any kind of paper, a piece of cloth or & carn-cob. Only in
Turvo {(+), the majority of the people use toilet paper (72,7%4).

Almost no latrine had washing facilities within a few metres of
the latrine. During the household interview, people were
quest ioned about handwashing after defecating. Adults almost
always said to wash their hands afterwards with soap. Even part
of the «children always washed their hands, according to the
interview. This percentage was €.9. in Turvo (+) 40%Z and in C.
Alta 7i%. HMothers told they teach their children to wash their
hands afterwards with spap, but in fact, they really had to pay
attention to them if they really did so. The researchers have
serious doubts about the correctness of the answers about
handwashing practices. Probably, a much greater part of the
people who wuwse =a latrine, do not wash their hands after
defecating because handwashing facilities are often not nearby
available. This conclusion was also drawn by Berghuizen et al
(1987) .

Mothers were asked at what age their children started to use
the 1latrine. This varied between 2-12 years but mostly begins
with 3-4 years. Before this age, children defecate in any place
around the house. Only few children were noticed, who had fear of
the latrine.

The households which use a privada, use the facility during the
dayt ime. At night the majority of the households do not use the
privada, but defecate in any place around the house because
inside the latrine it is too dark. Thetre are also fTamilies which
nuse an urinal during the night, mostly the households with little
children. Normally, the contents of the urinal 1s thrown in the
pit, the day after. But there are also households which throw the
contents away in any place around the house, where children are
playing during the daytime. In this way, contamination of €.9.
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Ascaris can occur. ,
Finally, the ‘privada’ is a subject about which the people are
not used to talk. A latrine smells bad and for this reason you
better not pay too much attention-to it. So, it was not easy for
the researchers to get reliable information about it. If people
do not like to answer certain questions, they are likely to give
the answer that the interviewer seems to want.

9.4.5 Waste

During the household interview, people were questioned about the
practices around waste of the household activities. A short
description will be given.

Pecople are used to throw the waste away around the house. From
time to time they burn the waste or part of the waste (e.g.
toilet paper). Hardly no household has one certain place with a
fence to dispose their waste. In this way, it is common that
animals scratch close to the waste and chtildren play in the same
place.

Most families do not seem to have any problem with their waste.
The gquantity of waste 15 considered low, and moreover especially
of organic nature. Therefore, the major part of the waste decays
rapidly or ts partly eaten by chickens and pigs which scratch
around the house.

S«.4.6 Discussion

Sanitary conditions differ markedly between and within the four
population groups. The conditions are highly dependent on the
socio—economic and hygienic status, whereas the socio-economic
status appears to influence the hygienic status. According to
Pacey (1981), socio-economic factors are e.g. type of facility
and type of construction and slab material of the latrine.

The sanitary situation shows to be the best in Turve (+) and
Turvo (~), because there the majority of the households appears
to have conditions to construct a bath-room, including a wWa.Cas
Within such a bath-roowm, hugienic conditions are rather easy
maintained because the bath-room is easy to clean with water and
detergent. Also, these families have conditions to use the
hygienic toilet-paper. Besides, within a bath-room with a w.c., a
tap is usually present to wash hands afterwards.

If households use a latrine, again in Turvo (+) and in a lesser

way in Turvo (=) the families appear to have the best conditions
to construct a latrine. Some 80 X% of the latrines in Turvo (+)
and 497 in Turvo (-) are constructed out of bricks and have

concrete slabs. These slabs out of concrete are easily cleaned in
a hygienic way with the use of water and detergent. The greater
part of the slabs in Turvo (+) and Turve (-) are cleaned in this
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wWay .

The sanitary situation in C. Alta and A. Benta is worse. If a
latrine is constructed, it is constructed in the cheapest way.
This means that the superstructures usually are constructed out
of wood or pau-a-pique. The slabs are constructed out of wood,
wood and earth or only earth. Especially, the slabs out of wood
and earth or only earth have hygienic consequenses, because it is
difficult to clean them. In this way, contamination of intestinal
parasites is more likely to occur with these tupe of slabs as
with concrete slabs. Also 1n general, handwashing afterwards is
not likely to occur in the case of latrine—usage because of the
absence of washing facilities, close to the latrine. The sanitary
sittuation in A. Benta and C. Alta suggests a lower socio—economic
status than Turveo (+) and Turvo (-).

It can be concluded that the type of sanitary facility has its

.influence on huygienic conditions, i1n which the cheapest solutions

promote a less huygienic situation in comparison with the more
espensive solutions. According to the results, the sanitary
conditions in Turveo (+) and Turvo (=) show to be better as in C.
Alta and in A. Benta. This suggests a higher prevalence of
sanftation-related diseases 1n the two last-mentioned villages.

In spite of different sanitary solutions within the four
population groups, practices around waste are typically the same
in Turvo (+), Turvo (-), C. aAlta and A. Benta. It gives in all
villages the same scene of houses, surrounded with their own
waste between which cattle is scratching and children are
playing.
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S.9 Health ’
5.9.14 Introduction

In this section, the results of the health investigations will be
presented. In terms of this research, special interest eisted
in health In relation with water and sanitary conditions.
Firstly, general health results will be presented, followed by
the results of the faeces examination. Then, the results will bhe
given of the investigation of diarrhoeal diseases in under five
years old children. This 1s followed bu the results of the
measuring of height and weight, again with under five years old
children. Finally, the results will be discussed. The data of the
statistical analyses can be found in annex W.

5.9.2 General health results
During the household interview, people were questioned about the
health of their family in the previous three months (see 3.321

and annex G). The results are listed 1n table 35.10.

Table $.40 : Percentages of diseases and complaints for a period
of three months (feb/march-may/june)d.

LOCATIN ¢ TRV (O ! TIRW () ! ANABENTA | CAPOEIRA ALTA
{ODESRIPTION  CMBBER f I DMMBER ! 1 W {1 ! NOBR ! 1
POIRLBZY M DS % B8 M A2 1 ! Rl
INTESTIML PARASITES!  £5 1 129 ! 45 1 267 ! M i M4 4 ! 28 |
DODIMRMEN P Mt b %5 © 2 L LB A9 1A 2
DOBOMOIE 4 D34 D7t 78l et 9 b A
DOTERCOBLAINTS ! 82 D3 ! B 34 ! R U9 ! e | A
DOOHEROISEASES ! £ 463 ! 9 42 ! Mt 730 5 1 24 |

Table 5.10 gives an impression of the health problems in the four

population groups. The table shows that influenza, infect ious
diseases and diarrhoea are the major health problems. This was
confirmed by the women of the health post in Turvo. No

confirmation was obtained 1n A. Benta and C. Alta, because of the
absence of a health post.

Some remarks must be made about the diseases which are mentioned
in table 5.10. Influenza 1s not really considered as a disease.

It is especially common during wintertime, the period in which
the research was done. People with influenza have a cold in
combination with headache and some rise of body temperature.
Dur ing wintertime, people easily catch influenza because

temperatures can be very low (5~-10°C). Every house lacks the

presence of a heating, unless they have a wooden fire to prepare
food.
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With the marking of intestinal parasites, no difference was made
between the people who were sure they had parasites because of a
faeces examination, and people who thought they had. People of
the 1last group had complaints, concerning lack of appetite,
stomach—-ache and/or diarrhoea, somet imes with visible worms in
the faeces in the case of Ascaris. Diarrhoea was mostly recorded
in children. They seem to suffer much more from diarrhoea than
grown—ups (see 5.9.3).

People mentioned various complaints. E.g. in C. Alta, where most
complaints were recorded (61), some 45 Z of the complaints were
stomach—-ache and some 18 % with head—-ache. Both complaints are
symptoms of an intestinal 1nfection. Head-ache is also a symptom
of nfluenza.

$5.9.3 The faeces examination

'Table 5.ii shows the results of the faeces eramination for a

number of worms and protoroa (see 3.3.3 and anne:: A and H). -~

Table S.ii * Percentages and numbers of infected people for a
number of worms and protozoa.

LT ! TR TIRW () | AMBENIA | CAPOEIRA ALTA E
{ODGECTIN  (KUBER @ 1 GNUBER | 1 NUBR {1 LNWMR: 1 |
TR |
OMCRIS  t 5 A8 ! 15 L f0d 1 S 1 X6 ! M ! B4 |
. .
OTRICARIS ¢ 3 1 29 0 & 1 A7 P19 B4 112 i bd
| MCCLOSTONIDEA | 3§ 29 ! - f - { 3 i 13 ! 8 ! 42 |
N ! 2 1 19 0t -t -t f L oaA b - 1 -
DOSRONGMLOIES f -t - ot f % 87 f & ! 04 ! 4 ! 2 i
L moroon: |
PRI ! o8 95 1 88 P RS D W 7S bW i
DOEMSTOTI f ot 1 % -t - 1 & % a4t - 1 -
DG LAMLIA P ¢t 162 ¢ 12 % 83 1 M 1 62 L A 1 ik
POEMM Lt f 4 1 2 0 fA b - - 1Rl bA
; POSITIVE (D) ! 52 Y 59 ! 7.4 ;
| ONEGATIE (D T 09 T 29
! :

TURVO (#2105 PEOPLE ANA BENTA:269 PEOPLE

TURVO (-):440 PECPLE CAP.ALTA £169 PECPLE
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The table shows that the percentages of infected people in A.
Benta and C. Alta are significantly higher in comparison with
Turvo (+) and Turvao (=) (X=2,,= 77,74). This is especially due to
the high prevalence of Ascaris in C. Alta and A. Benta, about 29
%Z. Cairncross et al (1980) refers to Ascartasis and Trichuriasis
too as infections which are rarely spread in water supplies.
Ascari1s and trichuris are socil-transmitted helminths (see annex
B)Y. The MEP mentions that their transmission should be reduced by
improvements in eicreta disposal. Table 5.ii therefore indicates
that sanitary conditions are the poorest in C. Alta and A. Benta.
This was already concluded 1n section 9.4. Infections in Turvo
(+) and Turvao (-) are, besides Ascariasis, more of a faecal-oral
origin? infections with Entamoeba Coli and Giardia Lamblia. Their
transmission occurs by person to person contact and domestic
contamination (see anne: B).

Table 5.12 shows the age-specific prevalence rate. According to
the MEP, it is believed that children have the highest prevalence
rate. Berghuizen et al (419287) found a higher prevalence rate in
the age—groups -4 and 5-1i4. They attributed the higher
percentages to the fact that children play on the ground and
often do not wash their hands after defecating. Table 5.1i2 shows
that in Turvo (=) and C. Alta also significant more infections
are found in children tn the age—group S5-14 (X=,u= 4646,11). 1In
Turveo (+), the highest percentage is found 1n children i1n the age
giroup @-4. Only in A. Benta, the highest percentage is not found
in children. So it is not always true that highest percentages
are found in =age groups of children. But 1t is known that
children have a lower resistance level than adults and they will
therefore suffer more from infectious diseases, because the
symptoms appear in an e€earlier stage.

Table 5.i2 3 Age~specific prevalence rate of infected and non-
infected people.

LOCATION i TRW (¢) TURVD €-) 1 ANA BENTA i CAPOEIRA ALTA
AGE CLASS (NEGATIVE iPOSITIVE INEGATIVE iPOSITIVE INEGATIVE iPOSITIVE IMEGATIVE iPOSITIVE
-4 YEARS 132.9 (9) 1474 (B) 192.8 (23)7 8.0 (4) 160.0 (18)140.9 (12)158.3 (14)141.7 (19)
3-14 YEARS 164.8 (161360 (9) 146.2 (18)133.8 (21)147.9 {36)132.1 (17)144.4 (29)138.6 (41)
M5 YEARS 168.3 (43)131.7 (20)173.8 (54)127.0 (20)146.8 159)133.2 (67)160.8 (37)140.8 (38)
TOTALS ! {68)1 (3N (34 (450 "i3n (96)i  (108) {69

Table S5.11 shows that in Turvo (+) with piped water and with a
majority of the people who use a w.c., still 35.2 % of the people
are tnfected. This percentage is significantly the same as in
Turvo (=) without piped water and rather equal sanitary
conditions. Treated water in Turvo (+) does not seem to influence
the rate of infection. Water quantities are in both parts
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sufficiently available. Table 5.13 indicates whether there is any
difference in Infection rate between people who use the w.c. and
people who use the pit latrine/bush, or not.

Table 95.13 = Rate of infection of people who use the w.c. and
people who use the pit latrine or bush.

LOCATION ¢ TR (¢} !  TURWO () !  ANAGENTA ! CAPOEIRA ALTA
| SANITARY FACILITY INEGATIVE SPOSITIVE INEGATIVE {POSITIVE INEGATIVE {POSITIVE [MEGATIVE IPOSITIVE }
5 W.t. 145.2 (42)130.8 (2)165.9 (561304 (29)162.8 (31362 (1)I75.0 (18)125.8 <8) |
{LATRINE 08 BUSH 1641 (25)135.9 (14)149.1 (30)130.9 (7)I5R.3 76)1AD.6 (75)149.7 (62)ISD.D (B0)}
POOWMS b 6Bl i Nl (el G el ceni )

The table shows no significant difference in infection rate

between w.c.- or latr ine/bush-use for both parts of Turvo.
Section 5.4 showed that both parts have relatively good pit
latrines. So sanitary conditions do not seem to influence the
rate of Infection which was found. This conforms with the origin
of the infections in Turvo (+) and (=) which are the most faecal-
oral. As pit latrine conditions showed -to be poorer in A. Benta
and C. Alta, here a significant difference 1n infection rate is
{ound between w.C.— and latrine/bush- use (X*g= i27,37),
according to the most prevalent infection? the soil~transmitted
Ascariasis.

The faeces examination only recorded the presence or absence of
an 1nfection. The intensity of the infection was not recorded. A
type of “intensity’ can be eipressed by means of the number of
single, double or even more infections per person. Plural
infections were mostly found in the poorest families with the
poorest hygienic conditions. Table 5.i14 <shows the distribution.
In A. Benta and C. Alta with the highest percentages of
infections, also the highest percentages of plural infections
were found. C. Alta showed to have a significant higher
rpercentage of plural infections than Turvo (+), Turve (=) and A.
Benta (XRyz= 7,56).

Table 9.14 : Percentages of single and plural intestinal
infections.

LOCATION ; TRW (&) TURVO (-) 1 AMABENTA | CAPOEIRA ALTA
DESCRIPTION PHRMBER 1 T D MUMBER 3 I I NUMBER I} NUABER 1 1
SINGLE INFECTION 1+ 3 1 8.5 1 4 | 93 1 78 | 813 | 6 1| 734
PLURAL INFECTION (M)} 5§ 1 f3.53 t 4 % 87 1 {8 | 487 1+ 24 1 2N
TOTALS VO 1080 1 A6 d0d0 0 96 % 1080 1 B9 1 1890

- - - - - - -
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5.5.4 Diarrhoeal morbidity

In the four villages investigated, the ‘diary-assisted recall’
method was used for children between the age of two months and
five years (see 3.3.5). A list to mark diarrhoea was distributed
among the mothers (see annex J). Definition of diarrhoea was left
to them.

Table 5.15 shows the number of children who had diarrhoea during
the two weeks’ investigation. Also, the number and duration of
episodes is collocated. Almost all the children of the four
population groups within the age group under study were included.

As can be seen in table 3.15 , most episodes 1last one day,
somet imes two days. It also becomes clear that one child can have
more than one episode within two weeks. This especially happened
in C. Alta where 13 children had 27 epi1sades. Here, the greatest
numbetr of episodes and percentage of children with diarrhoea were
found. The difference with the other three children groups is not
significant, because of the small numbers of children.

Table 5.415 & Recorded cases of diarrhoea and numbers and duration
of episodes.

DURATION OF EPISODES (DAYS)
fi1 2131408068617

iNUMBER OF i NUNBER OF iNUMBER OF
5

| | i
LOCATION CHILDREN § POSITIVES {EPISODE ' g
PTG b b5 b 6 j4t2d bbb b
MmweE B 9 :12§6:3:1:2: T
| mABNA 1 B ¢ 8 f 9 [3t213% 1 1 1 i
::capomnnm CoA L B3 §13:7:2:2: R :1§
[} ] ]

Berghuizen et al (1987) mention a study of 24 published studies
about diarrhoea to estimate the annual morbidity and mortality
rate for acute diarrhoea in the developing world. The median
annual diarrhoeal morbidity rate for under five years old

children 1s 2,2 episodes/child. The authors do not give a
definition of an episode. Table S.16 shows the e:pected morbidity
rate for the four population groups which were investigated,

according to the ‘diary-assisted recall’ method.

Table 5.16 shows that the annual rate in the four villages is
higher than the median annual rate. Although, =a median and an
eypected rate are two different tuypes of rates, and therefore a
statistical analysis was not done. Also, an annual expected rate

which is calculated out of a two-weeks’  period is far from
accurate. But it is the researchers’ impression that diarrhoeal
prevalence in the investigated villages highly eiiceeds the given

median annual rate. Mareover, this i1nvestigation was carvried out
during wintertimne, which was not the time with a high prevalence
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Table S.16 & Eupected annual diarrhoeal morbidity rate (median
annual rate is 2,2 episodes/child).

| ANRUAL RATE
LOCATION E(EPISO{ES/CHI )

TRW (+) i 9.2
THRW (- : 13.8
ANA BENTA : 7.8
CAPOEIRA ALTA 2.3
of diarrhoea, according to the women of the health post in

Turvo. The highest peak occurs during the sunmer .

It seems strange that there is hardly no difference in
diarrhoeal morbidity prevalence between Turvo (+) with piped
water and Turvol (=) and A. Benta with wells and springs. Most
literature data do find a significant difference. Although,
Feachem et al (i1i978) did not found any difference in diarrhoeal
disecase prevalence 1n villages with and without an improved water
supply in Lesotho, Africa. They suggest that water qguantity is a
more important variable than quality as an Influence on water—
related diseases. Talking about this investigation, water
quantities are for hygienic reasons sufficiently available in
Turvo (+), Turvo (=) and A. Benta. In C. Alta the situation is
worse (see 5.3.4). This conforms to the results of the diarrhoeal
morbidity sSUFrvey. Little water use promotes unhygienic
conditions. Moreover, the water used in C. Alta is of a poor
quality, especially the river water.

S5.9.9 Nutritional status
- The MEP method

Table 5.17 shows the results of measuring ‘weight-for-height ’ and
*heitght-for-age’” in under five years old children within the four
population groups. Almost all children were included. For
explication of the method, see 3.3.4.

Table S.i7 shows that only in C. Alta one “wasted’ child was
recorded. Children who are severely “wasted’ were not recorded
within the four population groups. The highest percentage of
*stunted’ children was also found in C. Alta (21,7%Z). Besides,
there was one child 1n Ana Benta where the “stunting’ was severe.
The majority of under five years old children are therefore not
*wasted’” or ‘stunted’. Anyway, the poorest situation 1s found in
C. Alta, where also the greatest number of episodes of diarrhoea
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was found with the same’ children. ‘Weight-for-height’ is an
indicator of acute malnutrition, related with diarrhoea.
Although, the remark must be made that the differences between
the four groups of children are not significant because of the
small numbers of children.

Table 35.147 ¢ ‘“Weight-for-height’ and ‘height-for-age’ of under
five years old children, according to the MEP.

LOCATION H NRY (+) ¢ TURVO (-) :  AMA RENTA | CAPOEIRA ALTA
DESCRIPTION 1} NUMBER ! I [ NUMBER ¢ I ;i MMBER ¢ I ! NRGER |} 1
WEIGHT FOR HEIGHT: |

N L e T T
e R T T A B R G I &
GO0 1 2 15 1 2 L 77t 2 % Lt b oA )T

981 R G 7% T T N 5 I Y A A 5 A R I

HEIGHT FOR AGE 1
(851 L A T A T T . SO I B
(%01 R S N L N A S - 5 9
1901 o6 T Uy % T e o2 3 1 18 ) 783

- The *Brazilian graphs’ method

Table 5.18 shows the results, according to the “Brazilian graphs ’
method (see 3.3.4 and anne:s I).

Table 5.i8 ¢ Percentages of children with a weight/height,
considered too low (negative), according to the
Brazilian graphs.

LOTATION : TRW (1) TRVO (-) 1 ANA BENTA  © CAPOEIRA ALTA
DESCRIPTION I WBBER § I I NMBER § % I NRBER ! I QI MABER | 1
VEIGHT: POSITIVE & 15 | 88.2 | B 18y oA R8T K2
NEGATIVE 1 I ¥ 12 R T A T § T A R A ¥ 2 R I A B

ra

HETGHT: POSITIVE ¢ 42 ¢ 7.6 1 16 ¢ M5 © 44 1 483 ¢+ ¢ 1 34
NEGATIVE | 5 ¢ 204 % 16 1§ 35 1 15 1 567 1 M4 1 69
TOTALS R VA I N I T/ T I [ X R A I N O < A N |
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Table 5.148 gives the same impression as table $5.47. The poorest
situation appears to exist in C. Alta. According to “height’, the
majority of children in A. Benta (54,7%) and in C. Alta (461i%) has
a height which is considered too low. But also here, differences
which were found are not significant for the same reasons as
mentioned with the MEP-method.

Comparing ‘negative’ in the table above with ‘wasted” and
*stunted’ in table S5.1i7, it appears that the norms of the MEP are
rather wmore stringent than the Brazilian norms for a too low
weight and/or height. Also, the weight indicator in table .48
is different than the MEP-method. The Brazilian method relates
weight to age, which does not further comment the reason of a low
weight. Although, the MEP relates the weight to height, which
does comment the reason of a low weight: acute malnutrition
(probably caused by diarrhoea).

D.9.6 Discussion
- General

The general health results show that infectious diseases and
diarrhoea are two of the majgjor health problems in the four
population groups. This was confirmed by both the faeces
examination and the diarrhoeal morbidity survey. Infectious
cdiseases and diarrhoea are both related to the level of water
supply, sanitation and hugiene. The socio—-economic status seems
to be an important interfering variable.

-~ Faeces examination and diarrhoeal morbidity

The faeces euxamination showed that there does not exist a
significant difference in the rate of infection between Turvo (&)
(39,2 Z) and Turvo (=) (32,1 %), while Turvo (+) 15 served by a
piped water supply. Water quality does not seem to have its
influence, while also the contamination of the water in Turvo (-)
appears to be mild (see 5.3.4). Sanitary conditions and used
water quantities also do not show great differences. The use of a

W.Ca. instead of a privada did not show a less percentage of
infected persons. Besides Ascariasis, infections are of a faecal-
oral origins infections with Entamoeba Coli and Giardia Lambli

Therefore, the cultural pattern of hygiene must exxplain why still
one third of the people in these two population groups are
infected. Some examples:

- people walk barefoot from time to time, especially children,
and poorer families often totally lack the use of shoes:

— younyg children often defecate around the house, in spite
of the presence of a bath-room or pit latrines

— practices around waste are typically unhugienic;

— when people work in the field, they defecate in any place.

In C. Alta and A. Benta, the rate of infection is significantly

higher and can be attributed to the poorer sanitary conditions.
Most prevalent intestinal parasite is namely Ascaris, a soil-

63



0000000000000 000000000000000000000000000000 000000



transmitted helminth. That water quantities are sufficiently

available in A. Benta, does not seem to influence the rate of
infection in comparison with C. Alta where water use is 1low.
Sanitation rather than water supply seems to be important in
terms of the results. The low water use in C. Alta probably

explains the high diarrhoeal morbidity rate in C. Alta. Low water
use promotes unhygienic corditions. The water is mostly river
water with a poor quality. This happens in a village with the
poorest socio—-economic level.

— Nutritional status

The nutritional status shows to be rather good in Turvo (+) and
Turvo (=) and worse in C. Alta and A. Benta, although differences
were not statistically significant. To explain the differences,
it appears that socio—-economic level has its influence. Under the
poorest conditirons, nutrition shows to be the worst, including
water, sanitary and hygienic conditions.

— General obserwvations

In general, the health status shows to be the best in Turvo (+)
and in Turvo (=), becoming poorer I1n A. Benta and the poorest
conditions are to be Tound in C. Alta. Factors of importance for
infectious diseases and diarrhoeal morbidity are: water quality
and especially water quantity, sanitation, hyugtene and socio-
economic conditions, e.9. housing, family i1ncome, and household
number.
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6. CONCLUSIONS AND RECOMMENDATIONS
6.1 Introduction

Main objective of the “"Projeto Saneamento Rural’ is to improve
the health status of the rural population. In terms of this
statement, recommendat ions will be formulated. These
recommendations are not only based on the conclusions of the
investigation, but also based on the objectives of the
investigation (see chapter 2). This final chapter is divided into
sect ions about water, sanitation, eitension, health post and a
final part.

6.2 Water

It is doubtful that a water supply of SABESP improves the health
status of the community. The investigation did not show a
significant difference in health status between Turvo (+)

(SABESP) and Turvo (=) (springs/wells), concerning nutritional’
status and . diarrhoeal prevalence 1n under five years old children
and rate of infectious diseases. An important reason for this is
probably the sufficient availability of water in both parts of
Turvo, while the contamination of the well- and springwater in
Turvo (=) 15 mild (hardly no faecal coliforms were detected). In
soc to—-economic terms, both communities appeared to be comparable.

In A. Benta, used water quantities are comparable with those in
Turvo, although the quality 1s worse. The poorest situation
eitists in C. Alta where used water quantities are much lower than
in the other communities. This 1s fostered by the fact that in C.
Alta the majority of the people have to fetch water, often
involving a hard water journey. Little water use promotes bad
hugiene. 'Bad hugienic conditions in combination with the poor
water quality probably eiplains the high diarrhoeal prevalence in
under five years old children 1n C. Alta in comparison with Turvo
(+) and (=) and A. Benta. But it must also known that socio-—-
economic conditions are the lowest in C. Alta. Hygienic
conditions are harder to maintain under these circumstances (e.g.
bad housing, big families).

People in C. Alta do not have other options. Digging a well is
hardly impossible because of the geographic situation and lack of
financial resources. Springs in the neighbourhood are scarce. The
priority for implementation of a water supply of SABESP is
therefore given to C. Alta. According to the household
interviews, the people of C. Alta really want a water supply and
they are willing to pay for the water.

It must be noted that it is important to accompany the
implementation of a water supply with hygiene extension. One
suggestion to achieve this will be described in section 46.4. A
co-operation between ERSA and SABESP 1s necessary to make the
implementation successful. As the MEP (1982) mentions, a water
supply will only have an impact if it is functioning and utilized
in the proper way.
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6.3 Sanitation ’

Sanitary conditions appeared to be better in Turvo (+) and (-)
than in A. Benta and C. Alta. In Turvo (+) and (-), the majority
of the people uses w.c.’s, and latrines have respectively 75 and
40 7% concrete slabs. In A. Benta and C. Alta, the majority of the
people uses the pit latrine which almost all have slabs out of
wood and/or earth. These types of slabs are hard to clean with
water and detergent and therefore easy contamination can take
place by soil-transmitted helminths (see annex B).

The prevalence of excreta-related diseases appeared to be
significantly higher in A. Benta and C. Alta in comparison with
Turve (+) and (-). Most prevalent infection was with Ascaris, =a
soi1l-transmitted helminth. The difference which was found can
therefore be related to the poorer sanitary conditions in A.
Benta and C. Alta, besides the fact that socio-economic
conditions also appeared to be lower than in Turvo (+) and (-).

It is therefore recommended to improve the latrines, especially
to promote concrete slabs. This must be accompanied by hygiene
education how to impede transmission of infectious agentc. It is
important to use and clean the latrine 1n a proper way. E.g. in
C. Alta, 38 % of the peaple do not use the latrine at night but
defecate in any place around the house. Installation of a light
in the latrine or the use of an urinol can 1mpede transmissiona.
AAilso a minimal distance between latrine and waterpoint must be
matntained to prevent contamination of e.g. well water.

Improval of latrines is prefered to a more sophisticated sanitary
facility, which should be imnplemented by CETESB like a sanitary
nnit with a w.c., shower and septic tank. Especially the poorer
families are more helped with an improval of the existing system
by themselves, rather than supplying new systems which involve
them less. It is the researchers’ belief that the people have to
work on their own development. Community participation is
extremely important for a successful project—implementation.
Impulses can come from the outside by means of extension and
financial resources. These impulses can make use of e:isting
organizcation within the village like the church and if present
the "assosiagao’ and the health post.

In Turvo (+) and (~) where sanitary conditions appeared to be
rather good, still respectively 35,2 and 32,1 % of the people had
intestinal parasites after the first etamination. Usage of
latrine or w.c. does not influence the rate of infection. Besides

Ascaris, infections are rather faecal-oral like with Entamoeba
Coli and Giardia Lamblia. Transmission occurs by person to person
contact and domestic contamination (see anne:t B). It becomes

clear that only the usage of tapwater and a w.c. or an adequate
latrine does not guarantee the reduction of infectious diseases.
Changes in behavioural patterns by means of extension appears to
be necessary to diminish the rate of infection.
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6.4 Extension

L::tension about hygiene and 1latrine usage is in the first
instance a task of the ERSA and CETESB. This does not mean a
single visit to the village to tell the people what they do wrong
and bhow things have to be done in the right way. The ERSA and
CETESB should instruct some people of a village, who return then
to their wvillage and transmit their acquired knowledge. Their
extension is likely to be the most effective because they make
part of the community. They can make use of existing organization
like a church, an “assosiagdao or a health post. Hugiene education
is also especially important on schools. Common behavioural
patterns are most likely to change when is started with the
children. Important habits to change are e.g. the use of shoes,
especially for children and people who work out in the field.
They are most likely not to use shoes. Further on, a more
hygientc handling of waste is preferable, like disposal in one
certain place instead of throwing it away in any place around the
house.

6.5 Health post

It became evident from the investigation that a health post

improves the well-being of the community. The health post in
Turvo (+) was well—-attended, whereas people 1n A. Benta and C.
Alta had to travel 5-15 km to obtain medical services. This is

especially difficult for the poorer families.

A health post has to be obtained by the initiative of the peaople
themselves as happened in Turvo (+). The ERSA can be helpful in
this. One impuls can be a regular repetition of the faeces
examination which was executed during this investigation. In this
way, people can become more conscious of their health and people
of the community have to be i1nvolved in the organization of such
a repetition. These people are maybe the people to run a future
health unit. Also, the implementation and maintenance of health
posts may have more priority in the health budget of the
municipality.

6.6 General

It is long believed that the implementation of water supply and
sanitation will increase the health of =a community rather
automatically. Although, the researchers believe that it is more
important for people who work in this area to bear in mind a more
general objective of community development, to make the
implementation of such facilities successful. Figure 6.1
illustrate that there are a 1ot of direct and indirect effects of
good drinking water and adequate sanitary facilities on the total
development of the community. The latter will give rise to
increased productivity of the people. So in the end there will be
an economical development which enables them to invest again in
drinking water and sanitation.
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Community development i a long term process and results in
early stage can not be e:pected. This does not mean that it
not well worth it to invest time and money. It is even more
argument to start initiating community development as soon
possible. :
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Figure 6.1 Direct and indirect effects of drinking water supply

and sanitary facilities.
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MDY At Description of excretarelated diseases

Belainths
- ASCARTASIS

hscariasis is of particular isportance of those engaged in
sanitation programs because 1t 15 extreaely comson 1n most parts
of the world and because the eggs are very persistent in the
environsent and difficult to eliminate by sevage or might soil
treataent processes.

Identification

fhoat 85 percent of the tnfections are symptomless. Heawy burdes
of adult worss in the small intestine may cause digestive
disorders, nausea, abdominal pain, vomiting, restlessness and
distarbed sleep, Death 15 due to migration of the adult worms to
the Yiver, ¢l blader or appendix and, rarely, due to
perforation of the ntestine. Diagnosis 15 by microscopic
tdeatification of the eggs in the feces. The namber of egas
toanted gives an indication of the ousber of adult worss which
are present.

Transaission

The neaatode A. lusbricoides 1s the roundworm of man. Females are
248 cu 1n length, wheras males are 15-39 ce. The eggs show much
Identity with that of the pig roundworm, which also can develop
paterity 1n man. This certainly confused sowe of the environmen-
tal studies of ascariasis in communtties where dosestic pigs are
AUNET CUS .

The eggs are passed in the feces and becose infective after they
develop into the second-stage larvae. This occurs after 18-13
days untier 1deal conditions of moist, shady soi] at 22-33l. The
larvae develop after ingesticn into adults in about 6¢-75 days
and thea live for up to 1,5 years.

The dominant vehicles for Ascaris egg ingestion are contaminated
fingers, objects that have been placed on the ground, dirt froa
the yard and contaminated vegetables, because of the use of might
soil. There is 2 seasonal peak of transmission in the wet season.
Posestic animals xay also be especially important in distributing
human Ascaris cggs.

Control peasures
Onlg environzental and behavioral changes can have a sustamed

ispact on Ascariasis, but mass chesotherapy way be used to reduce
infection rates in the short term.

Sarvival

kscaris €995 may be the most hardy and resistent of all excreted
pathogens. They can survive a variety of environmental conditions
for pertods of months or even years, They need small quantities
of oxygen to develop but can remin viable for long periods 10
anaercbic conditions. Ascaris eggs in pit latrines can survive
for 1-2 years.

Septic tanks and waste stabilezation ponds can be efficient remo-
vers of Ascar1s eggs by means of settling. Chlorination 15 of no
value in Ascaris resoval,

- AICYLOSTONTASIS
Ideatification

fncylostomiasis or hookworm infection 15 an infection of the
saall intestine with one of the two species of human hookworas:
Necator americanus or Ancylostosa duodenale.

Ancylostomiasis 15 frequently syaptomless. When 1t does produce
111aess, the most isportant features are anemie and 1ts resulting
ueatness, debility and other consequences. Hookwora 15 seldos re-
torded as a direct cause of death. Althoush, the disease 15 un-
doubtedly a cormon contributory cause of death when other nersal-
Jy nenfatal infections attach a severely anemic and debslitated
person.

Definitive diagnosis depends on finding eggs in fecal saeple.

Transaission

Han 1s the reservoir for the human hootworms. The adult males of
the sexually dimorphic roundworss are 5-19 ma long and the adult
females 10-18 en. They attach thewselves to the mucous mezbrane -
of the small wntestine. Adult hookworms may live for wp to 7
years in the case of A, duodenale and 15 years in the case of N,
americanus. v

If fetes are deposited, eggs can develop into third-stage infec-
tive larvae in about 4 days. Optimua conditiocns are e.g.: shade,
a Light sandy loam, adequate moisture and temperature between 24
22 of. Infection occurs whem the larvae penetrate the skin,
wsually beteeen the toes or on the feet and ankles, There exists
also oral transaission with A. Duodenale. Possibly, the most per-
cutaneous hookworn infection takes place at habitual defeacation
sites and during defexcation, .

Cootrol seasures

#n effective control easore 15 the eearing of choes, Mo special
profylactic drugs are available for hockworm infectien, but seve-
ral drugs are effective. Besides, 1mprovements in sanitation and
educatiocn are necessary.
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Survival

r

For the treataent of feces, infected with hookworms, it must be
known that Ascaris eggs provide a better indicator organisa for
environwental helminthology because they are known to be more
hardy than hookworn eggs.

- TRICHRIASIS
Identification.

Trichuriasis is an infection of man by the husan whipwors
Trichuris trichiura. It is a helminthic infection of the large
intestine and cecun. In adults this disease is mostly
suaptomless, although slight abdominal pain and diarrhoea can
occur. In malnourished children however, heawy infections can
cause aneata, bloody diarrhoea and sometimes prolapse of the
rectun. Trichuris eggs occur in the feces. Treatment is possible
by effective drugs (xebendazole).

Transaission.

Trichuris trichiura is a nematode. Adult females are 2 m in
length, sales weasure 38-45 aa. Females can pruduce up to 2,489
10.099 eggs per day. The eggs are discharged in the feces and
take 2-5 weeks to develop into the infective stage in a wmaist
vara environaent. Developwent tiwe depends on tesperature: 4-§
aonths at 15 o, 3-4 weeks at 26 of, 17 days at 39 of and i days
at 35 of. Ater ingestien {e.9. by contaminated hands) they hatch
in the intestine into small larvae. After a certain period they
sove to the cecum to become mature adults {maturation takes about
2 aonths), The adult can live for 5 years in #an. Heawy infection
up to 30,808 eggs/day.oram feces are known.

Control measures,

o prophylactic drugs or vaccines are available. Until now, mass
cheeotherapy, using mebendazole and oxantalpyrantel, has becose a
important control strategy (currative). The same remarks made at
the environmental control of ascariasis, can be applied to
trichuriasis aswell. laprovement in excreta disposal (espetially
for cnildren) and changes 1n behaviowr associated with
gefecation are the goals to be achieved here. Reuse of
nightsoil 1s  just allowed when it is treated thoroughly before
application to the fields. Effects of the decline of the
prevalence rate of Trichuriasis can only be seasured aany senths
after environmental ameasures have been applied, which will
interupt transmission.

Survival.

Trichuris eggs can remain alive in the soil for extended periods,
esrecially if conditions are moist, cool and shaded. When fecal
mater1al is reused in agriculture, trichuris eggs can be found on
crops (transmission). Irrigation workers tend to have a higher

prevalence of trichuriasis. Eggs are concentrated in the sludge
of all treatsent processes.

-STRONGYLOIDIASIS
Identification

Strongyloidiasis is an infection of the s2all intestine by the
nenatode worm Strongyloides stercoralis. Symptoms are often vague
or absent, but infection 1s potentially serious, particularly in
malnour 1shed or imsunosuppressed individuals. Symptess are diar-
rhea with abdominal discoafort, recurrent respiratory sysptoss
and perhaps a rash. )

Transaission

S. stercoralis occurs worldwide and particularly in warm, wet
climates, The reservoir of 5. stercoralis 15 man, although dogs
and apes have been found naturally infected. The adult female is
only 2-2,3 mm long. The larvae are passed in the feces. Trans-
mission occurs when infective filariforn larvae penetrate the
stin, usually of the foot. Because auto-infection is coason, pa-
tients may pass larvae for many years.

Control measures

Measures are mass chesotherapy, coabined with environsental and
educational measures, similar to those with Hockworn. Wearing of
shoes is an 1aportant aeasore.

Survival

0
The optimal conditions for the infective larvae are 20-25 C and
high moisture, and they live for less than 3 weels,

~TAENIASIS
Identification

Taeniasis is an nfection with the adult stage of the beef
tapeworn (T, saginata) or pork tapewors (1. solius). The adult
worn is attached to the wall of the small intestine and typically
causes no symptoms. There may be irritation at the site of muco-
sal attachwent and, rarely, abdominal pain, nausea, weakness,
loss of weight, increased appetite, headache and intestinal ob-
struction.

Diagnosis can be made by the examination of eggs and/or recovers
of the gravid proglottids in the stools.
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Transaission

Han is the reservoir of the adult stage of the worm. Gravid pro-
glottids break of from the chain of segeents of an adult worm and
usually pass out coaplete in the feces and release eggs in the
soil. The nusber of eggs per proglottid can be 3.104-9.1M for T.
sobium and B.104-1.182 for 1. saginata.

The eggs of the tapewors are immediately infective to the inter-
acdiate host, e.9. porks and calves. Then if ingested, they deve-
lop into mature bladder worss within 68-75 days: Cellulosae
bovis. Human infection of C. bovis 1s caused by the ingestion of
T. solium eggs. This say occur via contaminated food or fingers
or via water. MHaturity is reached within 6-10 weeks for 1. sagi-
nata and 5-12 weeks for T. solius. For the epidemiclogy, two con-
gitions are needed: first, cattle and pigs must eat human feces
or fodder, contaminated by buman feces; second, beef and pork
aust be eaten raw or undercooked for the transmission from anisal
to man.

Control Imsures

Control rests upon denying cattle and pigs access to inadequately
treated human excreta, meat inspection and encouraging thorough
cooking of beef and pork. Treatment for taeniasis is by oral drug
therapy with niclosamide, praziquantel or other suitable agent.

Survival

Survival in the environsent is dependent on temperature and moi-
sture, with graatly reduced survival times in hotter and dryer
conditions. Survival times are less than those of Ascaris eggs.
Inactivation is totally possible by ways of waste stabilization
ponds. -

~GCHISTOSONIASIS
Identification

Schistosomiasis comprises infections of the venous system by
several species of the tresatode genus Schistosoma. One species,
5. haematobium, inhabits the veins around the bladder. The most
inportant species of the intestinal schistosoee are 5. Mansoni
and 5. japonicum. Only S. mansont occurs in Brasil.

The range of disease produced in infected individuals is very
great. The intestinal schistosomiasis cause occult bleeding into
the bowel, papiilomata of the bowel wall and, in heavy infec-
tions, bouts of dysentery with passase of blood, which can be
life-threatening complications. The brunt of damage falls on the
Yiver.

Diagnosis of 5. wansoni is by identification of Schistosoma eggs
in the feces.

Transaissioa

The schistosomes are digenetic trematodes in which the sexes are
seperate and differ in size and shape. The broader males are
aboat 10 a3 in length.

fan 1s the effective reservoir of S. mansoni. Each paired female
worn lays sose 100 of eggs daily from which 3 part escape in wri-
ne or feces. When they pass out of the body they are mature and
ready to hatch, as soon as they reach water. The egg shell splits
and 3 larva called miracidrum, emerges, encountering a saitable
species of aquatic snail to penetrate. In the snail, it develops
into a cercaria which emerges from the snail, being able to pene~
trate the human skin. Then, after about two months, eqgs mag ap-
pear in the buman feces. Once mature worm pairs are established,
they wmay live up and continue laying eggs for a long time with
half-lives of 3 to & years,

The evidence of resistance is doubtful.

In most coamunities where the disease is endemic, the prevalence
is highest in the 5-24 age group because of playing and bathing
in infected surface water.

Control seasures

During the 19485 the only contro) method shown to be effective
was application of wolluscides to host smails. Chesotherapy is
now likely to play an increasing role, including water supply,
sanitation and health education prograss. A mix of the sentioned
factors has shown to be the only effective control aeasure.

Survival

The stages of schistosomes found in the environment are esgs,
miracidia and cercariae, Schistosome eggs are considerably less
rugged and long Jived than those of Ascaris, Trichuris or Taenia
worns, None were hatchable after 8 days in urine and feces and in
water they rapidly hatch. Schistosome miracidia and cercariae are
fragile and must find a snail or vertebrate host within hours or
they die.

In sewage treataent, esgs can be resoved by sedimentation. Waste
stabilization ponds should resove them completely.

Protozoa
-AEBIASIS
Idestification.

Entanoeba hystolica causes amoebic dysentry. It is a parasite of
the large intestine. Symptoas are diarrhoea, sopetines bloody and
aildpyrexia with or without abdominal pain. Trophozoites of aa
invasive Ent. hystolica are concentrated in the colon and
colontze the submucusal tissues. Ulcers are forned, Asoebe may
vigrate from the ulcers via the hepatic portal vein to the liver
and other organs. Mere an amocbic abcess mag develop. Diagnesis
of the diarrheric stool can 1dentify hematophagous trophozoites
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Control measures ’,

A pusber of drugs are effective in treatsent, but there is no
vaccine. Individual protection 15 achieved by cleanliness and
care in choice and preparation of drinking water and food. Impro-
ved water supply and sanitation facilities may also be izportant.

Survival

Tests for 6. lamblia cysts in water and other samples are
currently very inadequate. The cysts are rapidly killed by desic-
cation and freezing. Their survival can least for months and is
prisarily temperature dependent.

Vaste stabilization ponds are able to remove custs for 1M per-
cent.

-Entamocha coli

Entamoeba coli lives in man as @ boarder in the large intestine.
The cysts are cosparable with those of E. histolytica. The cyst
is round, usual 9,82 sa in section and has 2 or 8 nuclei. E. coli
does not invade tissues and is not considered pathogenic.

-Endolinax pani

Endolisax nana is comson in the human intestine and is not comsi-
dered pathogenic. Only in large amounts this species is harsful.
It can cause abdomnal pain, diarrhea, flatulence, vomiting and
fatigue. The cysts are round or oval and sealler than 8,63 ma.
The amoebe has 4 nuclei which are hard to observe.

or the typically §-4 nucleate cysts in the foraed stool. This
ideatifies  intestinal  smebiasis. When suffering froa
extra-intestinal  amoebiasis (pleural cavity and lones)
sericlogical tests are used,

Traasaission,

Asebiasis is an excreta-related disease and occures world-wide.
World-prevalence has been estimated at {0 percent. The reservoir
of Ent. hystolica is man, althoush dogs and cats can act as
reservoirs aswell. An asysptomatic infected person can produce up
to §.58187 cysts a day in the stool. However the infective dose
lies 1n betueen 1¢-188 cysts. Humoral antibodies are produced in
response to tissue nvasion by ampebae. here is no simple
torrelat ion between levels of sanitation or economic development
and the prevalence of amebiasis. More than 89 perceat of
infected persons may stay asymptomatic, Recorded prevalences
differ froa 3-47 percent in India, 11 percent in Lagos (Nigeria),
7 percent in Bangkok (Thailand) and 58 percent in Medellin
{Colosbia).  Direct  fecal-oral  transmission of  poverty,
overcroeding and inadequate water supply and sanitation is the
sost likely mechanism.

Control measures.

There do exist effective drugs for the treatsent of intestinal
amebiasis. Mass chemotherapy showed to be successful and
resulted 1n a rapid declination in prevalence.Clorination of
vater will destroy cysts, but more slowly than fecal bacteria,
Iodine 15 also effective. The die-off curve is temperature-time
related. A good operated waste-stzbilization pond can reduce the
nusber of cysts of Ent.hystolica up to 189 percent. ARerchic
thermophilic composting of sludge or nightsoil will eliminate
all cysts,

-GIARDIASIS
Ideatification

Biardiasis is an infectson of man by the flasellate protozoa
Grardia 1asblia. Symptoas may be absent, but when present may in-
tlude frequent diarrhea with greasy foul-saelling stools, usually
without blood.

The disease 15 diagnosed by identifying the cysts or trophozoites
of 6. lamblia in the stools. The disease is about 3 tises more
corsoo (n children than in adults.

Transaission

The reservoir of 6. lashlia is man, but there is some evidence
that man acquire infections froa other animals. Transmission of
6. lambliz is by fecal contamination of hands, food and water
supplies. Infection in adults have been experimentally observed
to last up 44 days.
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ANNEX B: environmental classification of excreta-related diseases

—_

~

..‘Q.Q.Q.OOC..OOO....QQ...Q.'.....'Q“{..O...O.C..‘

(Cairncross et al, 1983).
A REINE Y ' (4 ¢
Categon Infecnion Pathogenic Dominant transmission Major control measures (engincenng
agent mechanisms mcasures i tahicy)
] Faccal-oral Pohomychus A% Person to person contact Domesnc water supply
(non-bactenal) Hepauns A \4 Domextic contamination Improved housing
Non-latent. Rotavirus diarthoca Vv . Provision of toilets
Jow infectious dose Amocebic dysentery P Health education
Grardiasis P
Balanudiasis P
Entcrobass H
Hymenolcpiasis H
)
Faecal-oral Diarrhocas and Person to person contact Domestic water supply
{bactenal) dysenternies 3 Domestic contamination Improved housing
Non-latent, Campylobacter enteritis B Water contanunation Provision of 1odeis
medium or high Cholera B Crop conlanunation Excreiatreatment prior ta re-use or dischar
infechious dose. E. coli darthoea B Health education
modcrately persistent Salmoacllosis B
and able 10 multiply Shigellosis B
Yersiniosis .B
Enteric fevers
Typhoid B
Paratyphoid B
I Soil-transmitted Ascanasis H ) Yard contamination Provision of toilers with clean floors
hetminths Trichuriasis H Ground contamination in Excreta treatment prior 1o lund application
Latent and persistent Hookworm H . communal defaccation arca
with no intermediate Strongyloidiasis H Crop contamination
host -
IV Beef and pork Taemasis H Yard contamination Provision of tilets
tapeworms Ficld contamination Excreta treatment prior 1o land application
Latent and persistent Fodder contaminauon Cooling and mcatinspection
with cow or pig
intermediate host
Water-based helminths  Schistosomiasis H Water contamination Provision of tollels
Latent and persistent - Clonorchiasis H Excrea reatment prior to discharge
with aquatic Diphyllobothniasis H Conirol of ammals harbouring infection
intermediate hosi(s) Fasciolopsiasis H Cooking .
. Paragonimiasis H
V1 Excreta-related insect Filariasis (transmitted by Culex H Insccts breed in vanious faccally  Idennfication and eliminauon of potential
veclors pipiens mosquitocs) contaminated sites breeding sutes
Infections in Categones -V, M Usc of mosquito nelting
especially I and 11, which may
be transmitted by fics and
cockroaches
B = Bactenum YV = Virus

H = tlclminth

M = Misccllancous
P = Prorozoon

ce



0000000000000 000000000000000000000000000000000000e



Q0000000000000 00000000000000200000000000800000090

ANNEX C: Water-related infections

— Introduction

Water-related diseases are diseases which in some way are related
to water or to impurities in water. Here only infectious water-—-
related diseases will be discussed (not those which are chemical
based).

Water-related infections can be distinguished into four distinct
water—-related mechanisms by which a disecase may be transmitted
from one person to another. These four mechanisms are concidered
in this annex.

i. Water—borne mechanism

Water-borne transmission occurs when the pathogen is in water
which is drunk by a person o animal which may then become infec-—
ted. Classical e:amples are cholera and typhoid, but also infec-
tious hepatitis, diarrhoeas and dysenteries do belong to this ca-
tegorie.

However, it must be born in mind that all water-borne diseases
can also be transmitted by any route which permits faecal mate-
rial to pass into the mouth. Cholera for 1nstance, can be spread
by indirect routes aswell, e.g. contaminated food.

2. Water—-washed mechanism

A water-washed disease can be described as one whose transmission
will be reduced following an increase in the volume of water uscd
for hygiene purposes, irrespectively of the quality of that
water.

Three main types are to be distinguished.

a. Infections of the intestinal tract.

These diseases are all faecal-oral in their transmission route
and are therefore potentially water-borne or water—-washed. These
infections cause diarrhoeal diseases, €.9. cholera and bacillary
dysentery.

b. Infections of the skin or euves.

Bacterial skin sepsis, scabies and fungal infections of the skin
are extremely prevalent in many hot climates. FEye infcctions ase
trachoma are also common and can ‘lead to blindness. All these di-
seases Will be rednced by i1ncreasing the volumec of water used for
personal hygiene. The diseases are not faecal-oral and neot water-
borne. They therefore are primarily related to water quantity and
not significantly to water quality.
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therefore
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launder of

3.

A water—-based disease

of

diseases
which depend on aquatic
cycles.
present n

Infections by lice and mites.

reducing

transmit

Water-based mechanism
ite 1life cycle
are due to

Heawvy
the

Guinea worm.

4.

This
which
yellow fever,

Table

Table C.4it

Insect vector mechanism

mechanism is
breed tn water or b

classification
et al,

infections may be reduced by
the probability of
and clothes with the anthropods which cause
var ious forms of rickettsial typhus.
underclothes will reduce the prevalence.

is one
in a water
infection by
intermediate hosts to complete their live
infections are caused by high numberec of helminths

human body. schistovsomiasis

C.4 lists all four water-related
and describes the preventive strategies.
ronmental
seases (Cairncross

parasitic

Examples are

based on the spread of diseasecs

ite near water.

can be found of
1i983)

the four mechanisms of water-related

mission and the preventive stratcgies

each mechanism

{Cairncross et al,

in which the pathogen
snail or other aquatic
worms

Examples are
dengnue and onchocerciases (river hlindnes<).

transmission
In table C.2,
all water-related

Transimnission mechanism

Prevenuve strategy

Water-borne

Water-washed

Water-based

Water-related insect vector

Improve quality of drinking water
Prevent casual use of other unimproved
sources

Increase water quantity used

Improve accessibility and reliability of
domestic water supply

Improve hygiene

Decrease need for contact with infected
water?

Control snail populations®

Reduce contamination of surface waters
by excreta®

Improve surface water management
Destroy breeding sites of insects
Decrease need to vistt brecding sites
Use mosquito netuing

¢ Applics to schistosomiasis only
® The prevenuve stratcgies appropriate to the water-based worms depend upon
the precise hife cycle of cach (see Appendix C) and this 15 the only gencral

prescription that can be given.
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Table C.2:2 environmental classification of water-related
infections (Cairncross et al, 1983).

v N . .

Category Infection Palhogetmc
agen

1. Faccal-oral Diarrhoeas and dysenteries
(water-borne or Amoebic dysentery
water-washed) Balanudiasis

Campylobacter ententis
Cholera

. E colidiarrhoea
Giardiasis
Rotavirus diarrhoea
Salmonellosis
Shigellosis (bacillary dy sentery)
Yersiniosis

o< voOwwWwo

Entenc fevers

Typhoid B
Paratyphoid B
Poliomyehts A\
Hepautis A \'%
Leptospirosis S
Ascanasis H
Trichuriasis H
2. Water-washed:
(a) skin and eye Infectious skin diseases M
infections Infectuious eye discases M
(b) other Louse-borne typhus R
Louse-borne relapsing fever S
3. Water-based:
(a) penetrating skin  Schistosomiasis H
(b) ingested Guinea worm H
Clonorchiasis H
Diphyllobothriasis H
Fascrolopsiasis H
Paragonimiasis H
Others H
4. Water-related insect
vector
(a) biting near water Sleeping sickness P
(b) breeding in Filanasts H
water Malaria P
River blindness H
Mosquito-borne viruses
Ycllow fever v
Dengue - A\
Others \4
B = Bacterium R = Richettsia
H = Heclnunth S = Spirochacte
P = Protozoon V = Virus
M = Miscellancous

] ! I
!
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ANNEX E: Time—-schedule of the research

During the first week of the practical term , a project proposal
and a time-schedule for the sixx-month’s period was made. The
following schedule is the actual schedule which was followed.

11 weeks 4 weeks i week 4 weeks 6 weeks
(mmm——————— (= ————— I e Y (e (e >
preparation fieldwork data ana- fieldwork report

(Turvo dos lyses (C. Alta, elaboration
Almeidas? A. Benta)

During the fieldwork, the following activities were done. The
t ime~schedules differed for practical reasons. This ies the time-
schedule for Turvo (+).

~introduction
-selecting houses
-preliminary
quest ionnaire

- household
interview

- water sampling

- distribution of
lists of diarrhoea
{including renewed
visit for control)

- faeces eyamination

- collection
of lists of
diarrhoea

- measuring of
weight and
height
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ANNEX Ft Preliminary questionnaire i Casa, seral
MONE DA FAKILIAZuverssvnnreesnens DATA%veersnss RELIGIAD .1 Suantas pessoas moras en SU3 Casa?
(] cath. Noae, idade, sais de uea fanilia?
LOCALIZANR0  vvernrnranes terrererensees eresresians T1 prot.
L outra 1.2 dal religido da fanilia?
BAIRRO: [] Turvo das Almeidas 2 Anz Benta [ Carpoeira Alta 2 Casa e propriedade de terra
NOKE NF  TOMDE INSTRLGR)  ENPREGO  SALARIO 2.1 Pode se dizer quantos compartinentos
{anes) até apo lerfesc  (code)  (cr$) {cbacdos) tem a sua casa?
A, ;51 2.4.0 [ 3 quartols) de dorair
8. 3-14 2.4.2 [ 1 sala de visita
g- §53;3' 2.1.3 [ cozinha
y &4 [ 1privada
i 2.1.5 [ outro (cosbinagda)
.a”du: \ } ! | | i !

: 0 : - : : : : 2.2 A casa foi construida pelo sephor? .
0: n e e S L 2.2.4 [ sin, 56 ninha fanllia
Bulher | . ; ' ] ; 2.2.2 [ coa 2 ajuda do vizisho

2.2'3 [] n‘ao' sasee
Ouavinnnes L R levrvas sneuree L. PO .
triangas! : . : : : : 2.3 fue material? 234 [ tijolo
2.3.2  [] pau-a-pique
‘. ------------ ! {J [] | D verens b reonss D evasannne D veane 2.3.3 [] “deira

b ! b ’ 234 [ autro
2llllll llllll ! L} [] ]lllll-lllll llllll IIIII llIl llllllllll llllIll

! i | I | ! -

. ] A4 i
Brvererareees ol KR IR TR SRR S 2A Ter et

' : ' ' ! ' 2.4.3 1 eletrodondstices
4 ............ } H [] . D aernns L LI LI 2 4 4 [] autoadvel

! 1 I ! I 1 .
5rrrerereeans A 16 [ TR SO FOTOO SRR PO Zad Lt

1 1 | 1 I 1 t n
bresennnnians : uo : """"" : """" : """" : """"" : """ 2.5 Onde vai buscar dgua? 254  [)po§0 cevennees

! o :
Tuverereesens FI1E] Lovsveesreslevesenslueseesslovereenneslonenes Local idade? g:g 8 :?2""'“
| l 1 l 'I I (31} ':Il'..l.."'
Bovreererns RSN R Loveeveavereneelveneerennalvesens 254 L) torneira wueeenes
: 1 |
otrast L L : 2.8.1 Ten aninais? tuantos?
1llllll llllll l [] [] ‘llllllllllIlllllllIlllllll'lllllllllll lllll L] g.:liz E...li x::s

l ' l I ! l ads naen N
b B8 et 243 L) v

' 1 ! ] ! 1 v -
3lllll..lllll| [] [] ! lllllllll l' lllllll llllll."lll.lllll'lllllll g.z.z E....g 2::2‘5

| I l l ! ! ade asas - . N
TSRO I & IR VN FUS PR 287 Looeed o tew imais

2.4.2 Para consuso ou para venda?
2.6.8  [J consumo
2.6.9  [1 venda
2
{
-~ A D i, o e —— . X
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2.7.4 A casa e sua propriedade?

2.7.2 Ten alquma terra?

2.7.3 tue tasanho?
2.7.4 Onde?

2.7.9 0 que planta?

na

JJd4 [ sin
[] ﬁio...---. ’

~
.
~J
.
no

2.7.3 [1sia
2.7.4  [)ado

2.7 weeea tar/qua/aly
2'7!6 (R XRR Y]

2.7.1 [ arroz
2.7.8 1) feijdo
2.7.9 [l
2.7.18  [) tomates
2.7.41 (] cebola
2.7.42 1 outra

3 Sildrio e emprego

3.4 Quais seabros da familia téa eaprego ou ganham dinheiro?
fuantos Saldries, mais ou menos?

{1 salario cs%esaeso/nES

3.2 Gual tipo de emprego?

Cawponds ¢ 3.2 [ proprietdrio

3.2.2 [] camarzda
3.2.3 (] seeiro

Coaéreio ¢t 3.2.4 () padaria

3.2.5 0] faradcia
3.2.6 (] pedreiro
3.2.7 (1 serceria
3.2.8 [] agougue

3.2.% [1 ferraria

Inddstria @ 3.2.18 ] sueeenne

: 3-2-1’ [J saensase

4 Instrogdo

4.1 Sabe ler e escrever?

4.2 Estudou até que ano?

4.3 Ten pessoas da familia que sudaras para outra cidades
para procurar eaprego? Quantas?

1.3.2 [)ndo

4.3 [1noee .vuvee

4.3.2 [1cidade ......

4.3.3 [) esta pessoa estudon
até ano ..

NIGEX 62 HOUSEHOLD INTERVIEW; PERGUNTAS DE AGUA

4o Ir buscar dgua

f.4 Onde vai buscar dgua?
fual localidade?

1.5.0 [ po§0,eecrcentane
{.1.2 {1 fonte,mind,evaee
£.£.3 1) ric,ecenncasanse
1.1.4 [] torneira,eccenee

1.2 Distdncia até
manancial utilizado?

1.2-’ sasens Iﬂﬂ”

1.3 Por que prefere este
nanancial de gua?

{.3.1 (1 proximidade
§,3.2 [ higiene
1.3.3 1] &ua saborosa
f.3.4 [1 foua pura
1.3.5 0] wico

£.3.6 {1 connesn

1.4 Sabe de outros mananciais
de dgua?
Onde?

14,4 1] pOg0seacrnnnasass
f.4.2 [1 aina,fonte,esesse
1430 rioseescscnnsennn
1.4.4 (] torneira,ceeeenas

1.5 Buea vai buscar dgua?

1.5.4 (] pai
1.5.2 (1 a2
§1.5.3 [1 filhos
£.5.4 1] filhas
1.3,9 [ cutros

1.6 Tespo gasto para buscar dgua?

f.6.4 ...... minutos

{.7 Quanta doua ¢ trazida de cada vez?

Posso ver a lata?

f.7.4 «eoea litros

1.8 Guando e quantas vezes vao
buscar dgua por dia?

1.8.1 [..) de manhd
1.8.2 [..] de tarde
1.9.3 [..1 de nolte

2. Funcionamento do sistesa.
2.4 duando falton dgua pela
ditisa vez?

2.1.1 0D .., dias

2.4.2 {2 ... semanis
2.1.3 11 ... nbses pass.
2.4.4 [1 nunca

2.2 Por que faltoy 4gua?

2-2'1 assape

2.3 Esta falta de doua acontece

mitas vezes?

2.1.1 11 didrio
2.3.2 [] semanal
2.3.3 [] mensal
2.3.4 [ esta3o seca

2.4 fanto tespo demora para

consertar/para usar 0 manacial

de novo?

2.4.1 [..] dias
2.4.2 [..] semanas
2.4.3 £..) abses
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3. HManutencao do sistesa.

3.1 0 manancial tea proprietdrio? 341 L] sinunseenncses
Quen? 3.1.2 (1n20

3.2.4 {1 sin
3.2.2 ) a0

3.2 0 sistesa tem manutengan?

3.3.4 [] usurios
3.3.2 [1 governo
3.3.3 () proprietdrio

3.3 @uea faz a manutengdo?

3.4.1 {1 sin
. 3.4.2 D
Quanto? . W

3.4 Paga para ter dgua?

4. Uso de dua.

1.1 tuanta doua usou durante 484 L.o.] litros

um dia todo?

4.2 Usa 4guz de chuva tashén? 4.2.1 (1 sin, ... ls/dia
4,220 r

@ue quant idade?

4.3Para que a dgua € usada, de ondeelavem e qual ¢ a
quantidade por dia (ou vezes ou latas)?
i 2 3 | 3 §
! Guant. ! pogo ! mina ! rio Itorn. ! chuva !

lvez,/lat! } ! H ! !
2 beber ! ! ! ! ! ! !
b cozinhar ! ! 1 ! ! ! !
¢ higiene pessoal® ! ! 1 ! ! ! )
d horta, jardin ! ! ! ! i ! !
e lavar as roupas | ! ! ! ! ! !
f linpar 2 tasa ! ! ! ! ! ! !
i outras ! ! ! ! ! ! !

# banho, avagens de rosto e sdos

4.4, Usa 3 sesma quantidade durante o ane? 4.4.1 (1 sin
44,2 (1 nd0
Por que ndo?

4.5 Joga fora a foua limpa que sobra? 4.6.1 [] sin,ecels/dia
fuanta? 4.6.2 (3 a0

4.6 Onde joga fora a doua usada?

4,6.1 ] na latrima
4.6.2 1) perto da cas3
4,6.3 (2 no quintal
.64 1) autra

4.7 Onde guarda 3 dgua?
Posso ver ?

Usa taspa?
Linga?

@uantas vezes liapa o pote?

4,7.1 [3 pote,talha
4.7,2 [] filtro

4,7.3 (1 bilha,moringa
4.7.4 () sin

4.2.5 (1 n0

4.7.4 Q) sia

4.7.7 D nlo

4.7.8 1..] vezes semam

4.8 0 que faz coa a dgqua
antes de beber?

uando?

4.8.1 [N cna

4.8.2 [1 ferve

4.8.3 [1 clora

4.8.4 01 filtra

4.8.3 [J mada

4.9.6 (1 todo dia -

4.8.7 [ ¥s vezes

4.8.8 [J quando alguée
estd doente

4.9 Cos0 acha que o sistesa de abastecimento de dgua de wvocds
pode ser melhorado? Pagaria por isso?

4-9-’ TSNP IN NI NN s NIRRT RUSTRIANNEPANSERNEENDENRIRIS
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Dejetos e lixo ,

{rio
2 [3 privada

1.4 Onde as criangas fazem cocd? {

i.

.3 [1 mato
i,

{

4 [3 quintal

{
i
i
i
f.1.5 (1 outro

Jd Oria
{1 privada

1.2 [ o5 outros membros da fasflia ? 1.2

{.2.2

{.2.3 [3 mato
1.2.4

1.2.5

(05 pats velhos)

[1 quintal
{1 outro

1.3 %3l o tipo da privada e onde fica?. 1.3.1 [] fossa negra....
Distancia? £.3.2 1] fossa cECanenan

1.4 A& oprivada ¢ somente da sua faaflia? 4.1 C
1.4.2 11 n3p, vizinho
1.4.3 11 outra

1.5 Buando Fou construida a latrina?
{.3.1 €7 2005 pass5ados eeees

1.8 [ faaflia
1.4.2 17 faafliz + governo
1.6.3 {1 d governo

.6 Quea construy?

Funcronaeento
1.8 H{ problesas com a funcionacento da privada?
1.8.4 [1 insectos
1.8.2 [ ratos
{.8.3 [1 rau-cheiro
1.8.4 [7 entupigento
1.3.5 [ peri3o para as criangas au idosos
£.8.6 [J distdncia nuito grande
1.8.7 [J falta de isclagento

{.9.1 {1 sim, liapo com detergente
{.9.2 {1 e, conm doua

£.9.3 {1 sip, limpo e esfrego

1.9.4 [1 n3o tenho tempo

£,9.5 U1 nio hd doua disponivel

1.9.6 [3 nao hd utens{los para Timpar
1,9.7 [J ngo &4 razio

.9 Lispa a privada”

....0.00QOQO.QO..OOO‘Q.0..‘.'..0....“.00..0.0COO

4 {2 parel coaun

.2 [3 papel higitdnico
.3 (] folhas

4 [] sabuge

8.3 [] trapo

40.6 11 outra

1.1 Que material usam as criangas i.49

depois para limpar-se? {.1¢
.18
i.i¢
{.{
f.d

1.1 11 papel comun

1.2 [3 papel higibnico
£.3 U] folhas

{.4 (7 sabugo

1.5 {1 trapo

1.6 [J outra

{.41 E o5 adultos? f.d
i.4
{4
{.4
i.4
{.4

1.12 As criangas Javae as mads depois
de fazer as necessidades? 1.42.8 (7 sexpre
1.12.2 [ ks vezes

§.12.3 [ nunca

1.12.4 11 ndo dgua dispardivel
£.12.5 [1 prequica
{.12.6 [ n3o sabe

Por qué nao?

1.13 Depois fazer 25 necessidades as criangas usak sabonete/sabdo
para lavar as eaos?  1.13.¢ [J sempre
{.43.2 1 45 vezes
1.13.3 {1 ounca, esito caro
1.13.4 12 nunca, nio disponfvel
1.13.5 [ nunca, n3o sahe a porqud

1,44 £ os cutros meabros da faa’ilia, eles lavas os eaos depois
fazer as necissidades? f.14.1 11 sempre
1.14.2 11 ds vezes
1.14.3 {1 nunca

£.44.4 {3 ndo dgua disponivel
1.44.5 [ prequiga
{.14.6 (1 nap sabe

Por qué nao?

1.15 85 pa1s velhos usar sabonete/sabio para lavar os mans?
1,454 [ cespre
{.45.2 [ ds vezes

(1 nunca, auito caro

T3 nunca, nio dispodivel

{1 nunta, ndo sabe a porqud

—_— e s
- - -
—_— e pem
< ccn on
- - -
L, Iy X )

1.14.1 Usa um pinico/urinol durante a noite?
{464 Qs
.16,2 [ 30

{.16,2 Bue a senhora faz com o conteuds? 1.46.3 [J jozo na latrina
1.46.4 (] jogomario
{.16.5 (7 so90 na quintal
1.16.6 (] outra
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Hs Form of investnéated helminths and protozoa in stool

examinations.

ANNEX

P0C0C00C0000000C000000000000000080000000008000009

~
SECRETARIA DE ESTADO DA SAUDE R W
Data de entrega
c ] R . s s - 5 - E RS A 39 -
Y S S
LABORATORIO. T Ne geral
_ _J
[ UNIDADE REQUISITANTE: ( )
NOME: IDADE.
N° MATRICULA SEXO ST DE ORIGEM Médico Responsavel
Y E E y ic v J
(. ] N R
SUSPEITA CLINICA: =ntrada de Malenal
[] oblagNoOsTICO
ESQUISTOSSOMOSE. J /
[(] CONTROLE
OUTRAS PARASITOSES 0 N
L‘ D ) L N° gera )
[ )
RESULTADO - PARASITOLOGICO DE FEZES
|
r* ™\ ™\
PROTQZOARIOS HELMINTOS
TROF CISTOS
Entamoeba coli D D Ascarns lumbricoides D
E histolytica D D Tnchocephalus trichiurus D
Giardia lamblia D D Ancylostomidae D
Chilomastix mesnil D L__J 5ch|slosomé mansoni D
lodamoeba butschii D D Hymenolepis nana D
Endolimax nana D D Enterobius vermiculans D
Tnchomonas hominis D Taenia sp D
Embadomonas intest D Strongyloides stercoralis D
Balantidium coh D D Tnchostrongylidae D
Isospora hominis - Hymenolepis diminuta D
Isospora belh
— J
__ )
Local, data
/ /19 - e
. Técnico Reaponsave!
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ANNICX J: Dirarrhoeal form
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ANNEX K: LIST OF CRITERIA FOR INSPECTION OF WATER POINTS
BAIRRO: [1 TURVO DOS ALME1DAS L[] CAPOEIRA ALTA [3 ANA BENTA
LOCATIONZ csuucnwncnannnsaannoncnncnnnnsa DATE S cnuccannannnansn
HEALTH- AND SOCIO-ECONOMIC CRITERIA:

1.4 Tupe of facility: L3 pogolwell)

C1 fonte,mina(upring)
L] other eeeosancaanann

1.2 Construction, material?cceucecccanananannnnnnannasn esmmanmsasnea
2. Number of ucers? emssasnnan
3. Distance to nearest latrine ? csnsmannen M
Topographia? L) downhill
L3 uphill
C) plain
YES ACCEPTABILE NO
4.1 Aanimals close to the water point? C1 C1 cl
Which? AmeEmmassssmsansanssnnsn
4.2 Drinking—-trough for animals? (. (o | cl
U.1 Water point has a 1id? rl (| £l
5.2 Special construction for taking water up? L3 Ll cd
6.1 Bucket specially for taking water up? Cl (I [0 ]
6.2 Bucket for transportation is being rinsed C1 L1l cl

before usage?

7« Protection around the water point? (e} £l L]
Material? aasssmssssmasensnmanns
Height? eansena M
8. Poole around the water point? (| L1 L3
?. Hygiene in gencral good? Ll Cl Cl
i2. Water during the whole year? £l [t | [ |

11- Remal"ks------.--.--------------...-.-----.---------..---..-.
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ANNEX L= LIST OF CRITERIA,FOR INSPECTION OF LATRINES (PRIVADAS)
BAIRRO: [1 TURVO DOS ALMEIDAS L[1 CAPOEIRA ALTA [Tl AMA BENTA
LOCATIONE: weueeennnncaasna snessnea DATES iawaeeccnannnnsnnncanas
HEALTH- AND SOCIO-ECONOMIC CRITERIAS

1.4 Tupe of facility: Ll pit 1atrin@,acescunccaunnnnnana

E:l PO'JF—FI.JSh'.l-II--i--nll-u--.lu
L] outro,eennccascsunncaaannnannsan

1.2 Material: C1 brick(tijolon) Ll bamboo
L1l wood{(madeira) L]l other.eaaa.. ammmanas
1.3 Numbers of users: emmsunmunnn .n
YES ACCEPTABILE NO
2. Pollution of s50il1°? £3 (W | C1l
3. Grounduwaterpollution? (distance to courcedl] (| (|
Distance to necarecst water S0Urcel.cceececeans amemannsanennsm

Topografia? L] cdownhill CJ uphill Ll plane

4. Surface water pollution? _ C1 £l C3
Distance to nearcst curface waterft....neceeceeecancannnnans
S. Access by nissctg? C1 Cl €1
6. Handling of freuh excreta? L1 ] Ll
7.1 Odours? C1 C1 rCl
7.2 Clean slabh? L3l £l £
8. Facilities for handwashing? L1 C1 Cl
?. Cleaning material available? C1 £l L]
(toilet paper, ctc.)
ie. Eacy cleaning? £l -3 £l
i1. Simple daily operation? C3 £l C1
12. Local material and technology? £l L3 Ll
13. Minimal use of water? L1 £1 £l
How many liters/ Flush/dag:...............
14. Comfortable use? ) C1 ca cl
15. Support of superstructure? | K2 Ll [ |

Hatel"a]:..-.----.---------...-...--...--

i7l Rcmarks....l.lllIIIIIIIIllll-l-lIIIIIIIIIII.IIIIIIIIIIIIII
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ANNEX R:AGE DISTRIBUTION IN THE FOUR VILLAGES

; LOCATION : TRV (4) ! TRW () i ANA BENTA i CAPOEIRA ALTA .E
é RGE ¢ MALE D FEMALE } TOTAL | MNALE ) FENALE | TOTAL | NALE | FEMALE | TOTAL | MNALE !FEHAE:TOTALE
.E IINO. (1) IN0. (2) iK0. () INO. (Z) INO. (2) INO. (X) iNO. (D) IWO. (D) 1MO. () 1O, (1) IMD. (D)@ E
: -1 YEAR E 2 L7011 6B13 24604 0408 0 i 042 R9ID 2217 i 8 2415 24 E
P TUPTOAYEARS 18 BT 5 A3 M5 12.:15 6.0 M6 43113 12315 471 49126 841 5219 43120 951
PSP TO G4 YEARS 4 .42 10.3126 .47 147128 110153 A8 128135 L4012 AL A 19973 WG
i 1P T0 38 122 190016 13,8138 32,8154 22.4140 {5.8196 37.9134 160132 142168 .15 118127 §2.812 244
i )30 YEARS W72 ATH7 147134 203130 34136 142170 27,8140 17.8132 12172 R 17 5.2 28.95
i TOTALS 165 364051 43,9016 10000433 52.41120 47.40250 18000129 S3.41105 44.51720 100.9196 45.4010 A.é2Md 100.93

ANNEX S: EDUCATION OF THE POPULATION IN THE FOUR COMNUNITIES
LOCATION i TR (4) | TURVG (=) 1 ANABENTA |} CAPOEIRA ALTA
INSTRUCTION  § NUMBER | I ! MUMBER ¢ I ! MMBER @ I QI MMBER I I

NONE R S 7% U S |- A NS T | T S % A N~ T K
fUPTOAYERS 1§ 68 & 693 & B 1 76 3 1B 3 S 1 B3 1 N
BORE THAN A YEARS ¢ 4 1 &1 ¢+ 8 & 36 3 1 + &3 1 14 1 713
STILLSTWOYING ¢+ 2 & 25 ©+ 3 7.6 v #1183 1+ ¥ | 299

ANNEX T¢ DISTRIBUTION OF TYPES OF HOUSES IN THE FOUR COMXUNITIES
LOCATION d TRW () | TIRW (=) ©  ANABENTA | CAPOEIRA ALTA
RATERIAL P NOMBER ¢ I TNUMBER T 1 I NBBER ¢ I I NMBER 1 I

BRICKS o2 %6 v N 7T 764 1 16
00D I S - B R 5 87 1 4 1 Ld
PAU-A-PIGEE Y 1 40 1 0 1} 18.2 821 18 Hd

- RS, |

TOTALS HES T N I S UK UK I N A X )

-
)
-
(¥, ]
e Y T T Py

ANNEX X:  REASONS FOR WATERSOURCE PREFERENCE
LOCATION i TRVO (8)  § TRVO (<) 1 ARABENTA | CAPCEIRA ALTA
DESCRIPTION [ NUMBER i I I MMBER | I I NOBER | I INBBRR | I

:

;
INO.HOUSEHOLDS ! 22 N R R ;
: ;
'NEAREST FACILITY | b8 3 L5k L 2 1 69 ¢ : ;
INVGIENIC REASONS | 10 | 45.5 | 2 % {0 | 0 1 W5 ! 2 ! A4 !
TASTE A A R SR T 3 ; ; ; ;
'ONLY SOURCE I S5 BN R BT S T SR B Y B A W
{PRACTICAL S BN I % T A T I ; ;
; {
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ANNEX Ut Causes of hospital internation in Caplo Bonito (41984)
and activitiés of UBS in Turvo.

— e - S —— A — . — - e R e W e G e Sy G G Rt S M S S G v MM GE TN Tt SN S0 GMS T e SWS T G M My G S Cmm T Y T e S M D R

1?2 principal causes of internation i nr. of cases
- Normal childbirths 1519
— Discases of the respiratory suystem 1084
- Diseases of the digestive system 693
~ Signals and symptoms 944
- Intestinal infectious diseases 381
— Caesarian sections 370
- Hart diseases 322
~ Diseases of the genital feminal organs 240
- Diseases of over-sensitiveness 298

}
'
=
l.
:
[}
[)
H
— Diseases of the urinal system H 185
:
1
[]
:
H
'
!

- Brain diseases i24
- Traumatism 119
- Nervous system disease 99
- Muscle diseases a8
- Prenatal infections 74
- Fractures 68
- Blood disease 67
-~ Mental disturbances 62
- Intercranial lesions b1
-~ Other 633

Total ! 46828

0 s s e o s P o S — e — e — i o — — ——— S G S bt i S St S ot S S " S B P e o S i e Ao et T — S

e o g e i s e i e e S A G L Ry g S — ey S04 S et B et A4S P A SR v S St e e o S A M G . S — — f— —

Activities of the UBS in Turvo during the period 2-27 may 1988.

e et e s s e Py T s e T e - Y o S S o i ) P M (S Ghn e S e PP G G Ep Mep e e S (v D e et ) — A A b — — ey S S . S S

Tupe of assistance i nr. of cases
— Blood pressure measuring 43
= InJections 31
- Simple curative treatments 39
= Treatment of complaints (e.g. diarrhoea) 26
- Sensibility tests i2

!
E
'
-~ Inhalation of medicine H 8
[]
!
H

- Immobilization/ to place bandages 2
- Home visits 2
- Providence of medicine on the spot i
— Reference to a doctor . i

Total H 154
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ANNEX W= Statistical analyses

- Figure S.i; age distribution (male).
. Figure 5.4t age distribution (female).
. Figure 5.2; education.
- Table 5.3 : illiteracy.
. Table S.11: prevalence of wbrms and protoroa.
. Table 5.12; age-specific prevalence t+ate.
Table 5.43; rate of infection per w.c./privadal(bush).
- Table 5.14; percentages of single and plural infections.

Table 5.19; cases of diarrhoea.
Table 5.15; duration of episodes.
Table S5.17; ‘*weight-for-height'.
Table S.1i7; “height-for-age’.
Table 5.18; low weight.

Table 5.18; low height.

CEEEEC EEEEEEEEEELC
o R e 0 OONOSUT D WM e

DWN=O®

Chi-square = 14.4616 with 12 D.F. Sig. Level = 0.272205
WARNING: Expected values in 4 cells ( § and 4 cells ( 2
Contingency Coefficient = 0,.183718
Lambda (Asymmetric) = 0.0363636 with Rows Dep.

0.0391459 with Columns Dep.
Lambda (Symmetric) = 0.0377698
Cramer's V = 0,1079%07
Uncertainty Coeff. (fAsym.) = 0.012899% with Rows Dep.

0.0131428 with Columns Dep.
W.1 Uncertainty Coeff. (Summetric) = 0.0130202
Kendall's Tau B = 0.0§13096 with Sig. Level = .7847
Kendall's Tau C = 0.0110465
Conditional Gamma = 0.0153613
Somer's D (Asymmetric) = 0.0112818 with Rows Dep.
0.0113375 with Columns Dep.

Somer's D (Symmetric) = 0.0113096
Press ENTER to continue,

Chi-square = {5.0986 with 12 D.F. Sig., Level = 0,236089
WARNING: Expected values in 4 cells ( 5 and 1 cells ¢ 2
Contingency Coefficient = 0.19282
Lambda (Asymmetric) = 0.0510949 with Rows Dep.
0.0704107 with Columns Dep.
W.a2 Lambda (Symmetric) = 0,0605505
Cramer's V = 0.113454 .
Uncertainty Coeff. (Asym.) = 0.0162188 with Rows Dep.
0.0170813 with Columns Dep.
Uncertainty Coeff. (Symmetric) = 0.0166389
Kendall's Tau B = -0.0587492 with Sig. Level = .1675
Kendall's Tau € = -0.0574739
Conditional Gamma = -0.0798227
Somer's D (Asymmetric) = -0,0590343 with Rows Dep.

~0,0584653 with Columns Dep.
Somer's D (Symmetric) = -0.0587485
Press ENTER to continue.
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Chi-square = 34.5893 with 9 D.F. S19. Level = 7.03844E-3°
Contingency Coefficient = 0.218336
Lambda (Asymmetric) = 0 with Rows Dep.

0.0595745 with Columns Dep.
Lambda (Symmetric) = 0,0393812
Cramer's V = 0.129173
Uncertainty Coeff. (Rsym.) = 0.0279388 with Rows Dep.

0.019877% with Columns Dep.
Uncertainty Coeff. (Symmetric) = 0.0232289
Kendall's Tau B = 0.0236849 with Si1g. Level = .4786
Xendall's Tau C = 0.0194744
Conditional Gamma = 0.0380822
Somer's D (Asymmetric) = 0.0199346 with Rows Dep.
0.0281407 with Columns Dep.

Somer's D (Symmetric) = 0.0233373
Press ENTER to continue.

( -

Chi-square = 7.24204 with 3 D.F. Sig. Level = 0.0645706
Contingency Coefficient = 0.104842
Lambda (Asymmetric) = O with Rows Dep.

0.0148936 with Columns Dep.
Lambda (Symmetric) = 0.0130841
Cramer's V = 0.102374
Uncertainty Coeff. (Asym.) = 0.017823 with Rows Dap.

4,12279E-3 wmith Columns Dep.
Uncertainty Coeff. (Symmetric) = 6.696355E-3
Kendall's Tau B = 0,.0914471 with Si1g. Level = .0089
Kendall's Tau ¢ = 0.0646308
Conditional Gamma = Q,2605495
Somer's D (Asymmetric) = 0.0441034 with Rows Dep.
0.189604 with Columns Dep.

Somer's D (Symmetric) = 0.0715637
Press ENTER to continue.

Chi-square = 77.44974 with 24 D.F. Slg. Level = 1.,54937BE-7

WARNING: Expected values in 18 cells ¢ § and 12 celis ¢ 2
Contingency Coeffliclent = D0.437055
Lambda (Asymmetric) = 0.0742574 with Rows Dep.
0.097561 with GColumns Dep.
Lambda (Symmetric) = 0.0859851
Cramer‘s V = 0.280547
Uncertainty Coeff. (Asym.) = 0.0751269 with Rows Dep.

0.097549499 with Columns Oep.
Uncertainty Coeff. (Symmetric) = 0.0848803

Kendall ‘s Tau B = -0.110629 with Sig. Level = ,D165

Kendall’s Tau C = -0.107699

Conditional Gamma = -0.1498674

Somer’s D (Asymmetric) = -0.115414 with Rows Dep.
-0.106043 with GColumns Dep.

Somer ‘s D (Symmetric) = -0.11053

Press ENTER to continue.
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TUE AUG 2 1988 09:53:35 &M Page 1
Data Editor Maximum Rowss 9
Date Updated: 08702/88 Number of Cols: 5
Row VERMINOSE LOCAL LOCAL LOCAL LOCAL
1 ASCARIS S 15 58 48
2 TRICHIURIS 3 1 19 12
3 ANCYLOSTOM 3 0 3 8
4 HIM.NANA 2 0 1 0
S TRONYGYLO! 0 b i 4
6 E.COLI 10 18 17 19
7 E.HISTOLYS 1 0 1 0
8 G.LAMBLIA 17 12 14 20
9 E.NANA 1 2 0 12
Length 9 9 9 9 9 0
Type c N N N N N

Chi—-square = 44.11i85 with 15 D.F,.

Contingency Coefficient = 0.258697

Lambda (Asymmetric) = 0.01846947 with Rows Dep.
©.0668203 with Columns Dep.

Lambda {(Symmetric) = 0.0428244

Cramer ‘s V = 0.1544622
Uncertainty Coeff. (Asym.) = 0.0211864 with Rows Dep.
©.025785%7 with Columns Dep.

Uncertainty Coeff. (Symmetric) = ©.0232572
Kendall ‘s Tau B = ©.084796% with Sig. Level = .0089

Kendall ‘s Tau C = 0.085776
Conditional Gamma = 9.111232
Somer ‘s D (Asymmetric) = ©.08764%1 with Rows Dep.
2.0820273 with Columns Dep.
Somer ‘s D (Symmetric) = 0.0847502
Press ENTER to continue.
J

TUE ARUG 2 1988 03:07:26 PM Page 1
Data Editor Maximum Rows: 9
Date Updated: 08/02/88 Number of Cols: 1S
Row [DADE L L L L
1 +0A4 23 9 18 14
2 5 A4 18 i6 36 29
3 15 E MAlS 54 43 59 57
4 -0AR4 4 8 12 10
5 JR 14 2t . 9 17 41
6 135 E MAIS 20 20 67 38
7
8
9
Length 6 6 6 6 6 0
Type c N N N N N

Sig. Level = 5.9094107E-5
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Chi-square = 127.375 with 92 D.F. Sig. Level = 0
Contingency Coefficient = 0.406422
Lambda (Asymmetric) = ©0.08746777 with Rows Dep.
©.09447 with Columns Dep.
Lambda (Symmetric) = 0.0911215
Cramer ‘s V = 0.256966
Uncertainty Coeff. (Asym.) = 0.07921696 with Rows Dep.
0.0776383 with Columns Dep.
Uncertainty Coeff. (Symmetric) = 0.0783945

Kendall ‘s Tau B = £.233305 with Sig. Level = .0000
Kendall ‘s Tau C = 0.2246595

Conditional Gamma = ©.31229

Somer ‘s D (Asymmetric) = 0.231572 with Rows Dep.

©.235052 with Columns Dep.
Somer ‘s D (Symmetric) = 0.233299
Press ENTER to continue.

Chl-square = 7.585198 with 3 D.F. Sig. Level = 0.0559871
contingency GCoefficlent = 0.165858
Lambda (Asymmetric) = 0 with Rows Dep.
0.0348837 with Golumns Dep.
Lambda (Symmetric) = 0.0269058
Cramer’s V = 0.167877
Uncertalnty GCoeff. (Asym.) = 0.0304584 with Rows Dep.
0.0113181 with Columns Dep.
Uncertainty Coeff. (Symmetric) = 0.0165038
Kendall ‘s Tau B = 0.145019 with Sig. Level = .0102
Kendal}’s Tau C = 0.135943
Condltlonal Gamma = 0.313955
Somer‘’s D (Asymmetric) = 0.0953478 with Rows Dep.
D.220566 with GColumns Dep.
Somer‘s D (Symmetric) = 0.133191
Press ENTER to continue.

TUE AUG 2 19688  10:10:19 AM Page 1
Data Editor Maximum Rows:® 9
Date Updated: 08/02/88 Number of Cols: 10
Row NUMERO Loc LOC Lo¢ Loc
1 1 32 42 78 63
2 2 0uU Mals 3 4 18 24
3
4
9
6
7
8
9
Length 2 2 2 2 2 0
Type ¢ N N N N N
14
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Chi—-square = 6.87674 with 3 D.F. Sig. Level = 0.075932
Contingency Coefficient = 0.256066
Lambda (Asymmetric) = ©.114284 with Rows Dep.
0.07352%24 with Columns Dep.
Lambda (Symmetric) = 0.08737864
Cramer 's V = 0.2464898 )
Uncertainty Coeff. (Asym.) = @.0521455 with Rows Dep.
0.0249539 with Columns Dep.

Uncertainty Coeff. (Symmetric) = 0.0337547
Kendall ‘s Tau B = 0.146453 with Sig. Level = .0748
Kendall ‘s Tau C = 0.191587
Conditional Gamma = 0.2754i2
Somer ‘s D (Asymmetric) = ©.42976 with Rows Dep.

©.20861i7 with Columns Dep.
Somer ‘s D (Symmetric) = @0.16
Press ENTER to continue.

Chi-square = 3.77473 with & D.F. Sig. Level = 0.7074131
WARNING: Expected values in 8 cells ( 9 and 2 cells ¢ 2
Contingency Coefficient = 0.255408

Lambda (Asymmetric) = 0.903537443 with Rows Dep.

® with Columns Dep.
Lambda (Symmetric) = 0.0184181i8
Cramer ‘s V = $.1846952
Uncertainty Coeff. (Asym.) = 0.0450179 with Rows Dep.
2.03870046 with Columns Dep.
Uncertainty Coeff. (Sumnmetric) = 0.04146209
Kendall ‘s Tau B = 0.0720875 with Sig. Level = ,5519
Kendall’s Tau C = 0.0499588
Conditional Gamma = 90.110749
Somer ‘s D (Asymmetric) = 0.0706427 with Raws Dep.
©.9735931 with Columns Dep.
Somer ‘s D (Symmetric) = 0.0720721
Press ENTER to continue.

Chi-square = 3.32424 with 3 D.F. Sig. Level = 0.344283
WARNING: Expected values in 4 cells ( 3 and i cells ( 2
Contingency Coefficient = 0.183872
Lambda (Asummetric) = @ with Rows Dep.
®.0454545 with Columns Dep.
Lambda (Symmetric) = 0.038961
Cramer ‘s UV = 0.1870662
Uncertainty Coeff. (Asym.) = ©0.0447589 with Rows Dep.
2.0117266 with Columns Dep.

Uncertainty Coeff. (ngmetric) = 0.9185842

Kendall’s Tau B = -0.0989727 with Sig. Level = .2944

Kendall'’s Tau C = -0.0771191

Conditional Gamma = -0.2478463

Somer ‘s D (Asymmetric) = -0.0520179 with Rows Dep.
-9.188312 with Columns Dep.

Somer ‘s D (Summetric) = ~0.0815479

Press ENTER to continue.

17
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Chi-square = 3.410463 with 3 D.F. Sig. Level = 0.375773
WARNING: Expected values in 4 cells ¢ S and 0 cells ¢ 2
Cont ingency Coefficient = 0.187718
Lambda (Asymmetric) = @ with Rows Dep.

©.0508475 with Columns Dep.
Lambda (Symmetric) = ©.0428571%
Cramer ‘s UV = 9.191115
Uncertainty Coeff. (Asym.) = 0.0477588 with Rows Dep.

9.013403 with Columns Dep.

Uncertainty Coeff. (Symmetric) = ©.0/,99317

Kendall’s Tau B = -0.170458 with Sig. Level = .0876

Kendall’'s Tau C = —-©.139516

Conditional Gamma = —-9©.411765

Somer ‘s D (Asymmetric) = -0.0938547 with Rows Dep.
-9.309582 with Columns Dep.

Somer ‘s D (Symmetric) = —-0.1440414

Press ENTER to continue.

Chi-square = 5.31081 with 3 D.F. Sig. Level = 0.150402
WARNING: E:pected values in 3 cells ( S5 and © cells ¢ 2
Contingency Coefficient = 0.230095
Lambda (Asymmetric) = @ with Rows Dep. .
©.0454545 with Columns Dep.
Lambda (Symmetric) = 0.0357143
Cramer ‘s V = 0.236439
Uncertainty Coeff. (Asym.) = 0.0535928 with Rows Dep.
9.9190154 with Columns Dep.
Uncertainty Coeff. (Symmetric) = 0.0280706
Kendall ‘s Tau B = 0.192738 with Sig. Level = .0411%
Kendall ‘s Tau C = 0.183%34
Conditional Gamma = 9.396371%
Somer ‘s D (Asymmetric) = 0.12404646 with Rows Dep.
©.299423 with Columns Dep.
Somer ‘s D (Symmetric) = 0.175439
Press ENTER to continue.

Chi-square = 4.89922 with 3 D.F. Sig. Level = 0.179327
Contingency Coefficient = @.221453
Lambda (Asymmetric) = 0.1363464 with Rows Dep.
0.030303 with Columns Dep.
Lambda (Symmetric) = 0.0727273
Cramer 's V = 0.227092
Uncertainty Coeff. (Asym.) = 0.0379701 with Rows Dep.
0.0191613 with Columns Dep.
Uncertainty Coeff. (Symmetric) = 0.0254495
Kendall ‘s Tau B = ©.207319 with Sig. Level = .02814
Kendall’s Tau C = 0.25174%5
Conditional Gamma = 0.3346493
Somer ‘s D (Asymmetric) = 0.169806 with Rows Dep.
©.2531192 with Columns Dep.
Somer ‘s D (Symmetric) = 0.203256
Press ENTER to continue.
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BOLETIM 0= EXALEZS DE AGUAS 090000
. MODELO -1- Amcsug nd
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ANNEX Y: Example of form of the Waterlaboratory of CETESB.
. Y,
4 N\
DADOS SOBRE A AMOSTRA
Locul dacoleta: Poco p® 36_- Capocira alta - direto do pogo com balde esteril
|_Munizipo: Capao_Bonito gstado _ SP pMarancal -
| & souta O fonte Temneraturas: Amostra 18,0 °C Ar 20.0C Chuvas. O3 sim X rfo
! T35 :omente clorada [ pogo Cloro residual - ma/l Cly
{Cust s [T abiast. noblico

Datadacnleta 05 07/ 88 Hora:

Hewnancivel pela coleta:

Anal.lab,Sv, Carlos J.Brandao

(09 4(Qata entrada I.boratorio Qs /OliL
"

CSUAVES FISICGAUIICOS

‘:1) Caracter(sticas F(sicas e Qraanolépticas )
l Parametro t’ég,’ﬁf,” V.M.P. Resultado W( Parimetro Eég[ﬁg” V.M.P. Resultado
| Aspecto - Limpido - pH (campo) — 4-10 5,3
Cor maPt/l 5~30 - Sabor - n&o objetdvel -
h)dor - njo objetdvel - A Turbidez U.N.T. 5-1i0 - )
I4 3 . —
+ 2) Carzcteristicas Qufmicas
Perdinetro E)ég:‘glcs)so V,;:g}] He;ﬁ’éﬁdo w, Parametro Eg‘fr’:;” Vn:\;;'/r R:'f,}.‘,ﬂ";’,“
Alcal, Bicarbonatos | CaCO, 250 14 Fluoreto F 06-1,7 -
Alcal. Carbonates CaC0, 120 0 fManganés Mn 0,05 -
Alcal. Hidroxidos CaCO, 0 0 Nerctno Hg 0,002 -
Alumirio Al 01 - Nitrog.Albumindide N 0,03-0,15 -
Arsénio As 0,05 - Nitrog. Amoniacal N 0.06-0,08 0,03
Bério Ba 10 - Nitiog. Nitrato N 2-—-10 7.90
Céddmio Cd 0,01 - Nitrog. Nitrito N ausents nd
Chumbo Pb 0,05 - Oxigémo Consumid 0, 20-35 1
Cianeto CN 0,2 - Prata Ag 0,05 -
Cloretos Cl 100 — 250 13.0 Selénio Se 0,01 -
Cobre Cu 1,0 - S¢éhdos Dissolvidos - 500 -
Cromo Hexavalente Cr 0,05 - Sélidos Totais - - 500 -
Cromo Total Cr 0,05 - Sulfato S04 250 -
Dureza CaCQ; 100 —300 - Surfactantes LAS 0,2 -
Fenbss CsHs OH 0,C01 - 2inco Zn 5,0 -
Ferro Fe 03 0,01 H - 6,69
A i,
(3) Biocidas Organicos Sintéticos )
Nome do Biocida &;;I)P Hi;"g'}ﬁds Y Ngrpafd'c\Blocida \{.’%"/f)’- h“ff:lﬁ‘.do
Aldrin 1,0 Metoxichoro '\ \ 100
Clordano 30 A Joxafeno” 50
DOT 50,0 a1 28 -0 20,0
Dieldrin 1,0 W T2A5 T 20
Endrnin 0,2 f\__: who.oT 245 TP 200
Heptacloro 0,1 YT Pest. fosforados e carbamatos 160
(Lindano 4,0 N .
EXAIES BACTEWITLGGICOS
(1) Contagem padrdo de bactérias: 280 Coldnas/mi a 35 °C 48 h
2) Coliformes totais 1600 O NMP/100 ml 3 NC.1MF/1060 mi
3) Coliformes fecais: 17 ) N M.P./100 mi 3 NC.MF/1CO0 mi
4)
5)
0)
) YA

/

CONCLLUSCES

270/3'3'\

/
Qnde verso nota%lﬁnﬁme:)é/
1 VLLL

)]

Y~ A T .
(Ch( Vv [av Gonala Jatai o
20NN NTIG ) a MY NN}

Vaewd

(

V47,2

04, 08, 887
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(Nota n9 Conclusio h
1 Andhse para controle de dgua.
2 Atende aos Padrdes Fisico-Quimicos de Potabihidade, quanto aos pardmetros analisados.
3 NJo atende aos Padrdes Fisico-Quimicos de Potabilidade.
4 Parimetros da NTA-60 do Decreto n® 12 486 de 20.10.78 do Estado de SJo Paulo.
5 Pardmetros da portana 56 Bsb de 14.03.79 do Decreto 79 3G7 de 09 03 77 do Ministério da Saude,
6 V M P, para s Cor. Fonte 5 mgPt/l; Abastecimento Publico, 20 mgPt/I; Pogos: 30 mgPt/l,
7 V MP para pH Fontes, 4 a 10, Abastecimento Pablico- 53 9, Pocos Sa 10,
8 V M P_para Turbidez Fontes e Abastecimento Pablico: 5 UNT, Pogos: 10 UNT,
9 V M P para Cloretos: Fontes- 100 mg/l Cl, Abastecimento Publico e Pogos 250 mg/t C1,
10 V.M P. para Dureza. Fontes 300 mg/l CaCQOj; Pogos: 200 mg/l CaCO3. N3o h4 referéncia para Abastecimento Piblico,
11 V M_P. para Fluoreto é fungio da temperatura do ar; vide tabela abaixo. ’
12 V.M P para Nitrogénio Albumindide Fontes 0,08 mg/l N, Pocos: 0,15 mg/l N. N5o ha referéncia para Abastecimento Pablico.
13 V M P, para Nitrogénio Amoniacal: Fontes 0,05 mg/l N; Pogos- 0,08 mg/l N. N&o hd referéncia para Abastecimento Publico.
14 V MP. para Nitrogénio Nitrato Fontes, 5 mg/l N, Pogos. 6 mg/! N face a exames bacterioldgicos satisfatérios; Abastecimento
Publico 10 mg/lI N. !
15 V.M P para Nitrogénio Nitrito Fontes e Pogos. ausente; 0,02 mg/l N face a exames bacteriol6gicos satisfatérios,
16 V M P, para Oxigénio Consurmido. Fontes 2,0 mg/l O,; Pogos: 3,5 mg/l 04 e Abastecimento Publico 2,5 mg/l O,.
17 Ferro elevado, refletindo na cor e turbidez. /
18 Nitrato elevado, nio se recomenda para ingest5o de criangas recém nascidas, devido ao risco de metemoglobinemia infantil,
19 Cloreto elevado; dgua salobra,
20 Alcalimdade elevada; dgua salobra.
21 Sulfata elevado, pode provocar perturbagdes gastro-intestinais,
22 Dureza elevada, pode provocar incrustacGes em canalizac3es e dificuldgdes na dissolugdo de ssh@es.
23 Fendis elevados; aceitabihdade organoléptica prejudicada.
- 24 Manganés elevado, pode provocar alteragdes nas caracteristicas estéficas, escurecendo caixas d’sgua e pecas de cerdmica.
25 Matéria organica elevada
26 Atende aos padrdes bacteriolégicos de potabilidade.
27 Acusa poluigso; recomenda-se tnspegdo, protecdo e desinfec{5o da unidade ou sistema. Apds tais medidas novos exames deverdo
ser realizados. '
28 Acusa polui¢do; recomenda-se inspegdo, prote¢do e auménto do nivel de cloro no sistema. Apos tais medidas novos exames deve-
rdo ser realizados.
29 Agua polufda, imiprépria para o consumo humano.
30 Atende aos padrdes bacteriologicos de potabilidade; devido 3 elevada contagem-padrdo de bactérias recomenda-se a inspeggo,
protecfo e/ou desinfecgéo do sistema.
3 Atende aos critérios de balneabilidade.
32 N&o atende aos critérios de balneabilidade fRecomenda-se adequagfo do tratamento de dgua e obediéncia-ds normas de freqiéncia
3s piscinas. Apds 1ais medidas, novos exaphes deverdo ser realizados.
33 Ndo atende aos padrdes/bacterioldgicos de potabilidade,
\ J
( Média tempefatura maxima diaria do ar (°C) Limites recomendados para Fluoreto, mg/l F )
10,0 — 121 - 09 — 1,7
12,2 — 146 08 - 15
14,7 - 12,7 08 - 13
17,7 — 21,4 0,7 - 1,2
215 — 26,3 07 -~ 1,0
\_ 264 — 325 06 — 0.8 )

/

Observagcio- Métodos de andlise baseados na 16.4  edicdo do “’Standard Methods for the Examination of Water and

Wastewater” — publicaco APHA, AWWA, WPCF.

Abreviaturas: V.M.P:  valor mdximo permitido pela legislacio,

nd: ndo detectado, mas sempre inferior ao V.M.P.
N.MP.: ndmero mais provdvel. :
NC.MF: namecro de colomas, membrana filtrante.
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rN ota n9 Conclusdo ¥
1 Andhise paro controle de dqua.
2 Atcnde aos Padr8es Fisico-Quimicos da Potabihidade, quanto aos pardmetros anahsados.
3 N4o atende acs Padrdes Fisico-Quimicos de Potahshidade,
4 Parimetros da NTA-60 do Decreto n® 12 486 de 20.10.78 do Estado de S3o Paulo.
5 Pardmetros da portana 56 Bsb de 14,03 79 do Decreto 79 367 de 09 03 77 do Mirusténo da Saude,
6 V.M P para a Cor Fonte 5 mgPt/l; Abastecimento Publico, 20 mgPt/l; Pogos: S0 mgPul.
7 V M P parapH Fontes 4 a 10, Abastecirnento Publico 53 9, Pogos 5a 10.
8 V.M P para Turbidez Fontes ¢ Abastecimento Publico 5 UNT, Pogos: 10 UNT.,
2] V M P para Cloretos. Fontes® 100 mg/t Cl; Abasteccimento Publico e Pogos 250 mg/1 Cl,
10 V.M P para Dureza Fontes 300 mg/l CaCO3, Pogos. 200 mg/l CaCO4y NJo hd referéncia para Abastecimento Publico,
1" V M P, para Fluoreto é fungdo da temperatura do ar, vide tabela abaixo.
12 V.M P para Nitrogénio Albuminéide Fontes 0,08 mg/l N, Pogos 0,15 ma/l N. N3o hd referéncia para Abastecimento Publico,
13 V M P_ para Nitrogénio Amoniacal Fontes. 0,05 mg/l N, Pogcos 0,08 mg/t N N&o h4 referéncia para Abustecimentd Publico.
14 V.M P. para Nitrogénio Nitrato Fontes- 5 mg/l N, Pocos. 6 mg/l N face a exames bacteniolégicos satisfat6nios; Abastecimento
Publico 10 mg/I N
15 V.M P para Nitrogénio Nitrito. Fontes e Pogos- ausente, 0,02 mg/l N face a exames bacteriol6gicos satisfatérios.
16 V M P para Oxigémo Consurmido Fontes 2,0 mg/l Os;Pogos- 3,5 mg/l O, e Abastecimento Publico 2,5 mg/l Q3.
17 Ferro elevada, refletindo na cor e turbidez. ’
18 Nitrato elevado, nio se recomenda para ingestdo de criangas recém nascidas, devido ao risco de metemoglobinemia infantil.
19 Cloreto elevado, dgua salobra.
20 Alcalinidade elevada, dgua salobra
al Sulfato elevado, pode provocar perturbagdes gastro-4ntestinais.
22 Dureza elevada, pode provocar incrustagSes em canalizages e dificuldades na dissolugdo de sabdes.
23 Fendis elevados, aceitabilidade organoléptica prejudicada.
24 Manganés elevado, pode provocar aiteragdes nas caracteristicas estéticas, escurecendo caixas d'dgua e pecas de ceramica.
25 Matéria organica elevada
26 Atende aos padrdes bacteriolégicos de potabilidade.
27 Acusa poluigio, recomenda-se Inspecao, protecdo e desinfeccdo da unidade ou sistema. Apds tais medidas novos exames deverdo
ser realizados,
28 Acusa poluigdo; recomenda-se inspegdo, protecio e aumento do nfvel de cloro no sistema. Apés tais medidas novos exames deve-
. rdo ser realizados.
29 Agua poluida, imprépria para 0 consumo humano.
30 Atende aos padrdes bacteriolégicos de potabilidade; devido A elevada contagem-padrdo de bactérias recomenda-se a inspegdo,
protec5o e/ou desinfec¢do do sistema,
31 Atende aos critérios de balneabilidade, -
32 NS0 atende aos critérios de balneabilidade Recomenda-se adequacdo do tratamento de dgua e obediéncia ds normas de freqiéncia
as piscinas Apds 1ais medidas, novos exames deverdo ser reahizados.
33 Ndo atende aos padrdes bacterioldogicos de potabilidade.
\ 7
(" . - a
Média temperatura maxima didria do ar (* C) Limites recomendados para Fluoreto, mg/l F w
10,0 — 12,1 - 09 — 1.7 '
12,2 — 14,6 08 - 15
14,7 — 12,7 08 - 1,3
177 - 21,4 0,7 - 1,2
L 21,5 — 26,3 0,7 - 1,0
264 — 325 06 — 08 )

Observagdo: Métodos de anélise baseados na 16‘ edigdo do “’Standard Methods for the Examination of Water and
Wastewater’ — publicagfo APHA, AWWA, WPCF,

Abreviaturas: V.M.P.: valor midximo permitido pela legislacdo.
nd: nio detectado, mas sempre inferior ao V.M.P,
N.M.P.: namero mais provdvel.
NC.MF: ndmero de colonias, membrana filtrante.
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GLOSSARY
Arrendatdrio - see 4.4.1.
Associaglo - cooperation of farmers (see 4.4.1).

Bairro - district of a municipality, mostly including one or more
villages.

Bomba ~ pump to take up water.
Camarada - see 4.4.1.
CapRo - name of the town CapRo Bonito.

C.B. - municipality of Capio Bonito.

CETESB - Companhia de Technologia de Saneamento Ambiental; a Sad
Paulo State control agency for environmental pollution.

Cruzado - monetary unit of Brazil.

DAEE -~ Departamento de Agua e Energia Elé&ctrica:
water resources and electric energy agency.

ERSA - Escritdrio Redional de Saldde; regional secretary of health.
Meeiro - see 4.4.1.

Mensalista — see 4.4.1.

Mina - spring.

Pau-a-pique - type of house with a frame out of bamboo, filled up
with mud or a mixture out of mud with cement.

Pogo - well.

Privada - latrine.

Projeto Saneamento Rural - project to supply the Brazilian
population with adequate water
and sanitation facilities.

Proprietdrio — see 4.4.1.

SABESP - Companhia de Saneamento Bdsico do Estado de SRo Paulo;
the S3c Paulo State water and sewage systems agency.

Turvo (+) - part of Turvo dos Almeidas with SABESP-water.

Turvo (=) - part of Turvo dos Almeidas with well- and
spring water.

UBS ~ Unidade Bdsica de Saillde; basic health unit or health post.
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