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ABSTRACT

This study’s objective was to diagnose the public distribu-
tion systems and water quality in the ‘Quilombola Com-
munities’ of Sdo-Luis-Gonzaga, Maranhéo, Brazil, through
visual inspections and microbiological analysis; revealing
that all 12 analyzed distribution systems lacked water
treatment, maintenance, and continuous supply. Microbio-
logical analysis showed 100% of the 35 samples positive
for Total Coliforms and 40% for Escherichia coli, putting
the population at risk of acquiring water-born and -related
diseases; showing that the mere presence of a public wa-
ter distribution system is no guarantee for good quality
drinking water in adequate quantities; confirming the need
for a new national public policy.
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1 INTRODUCTION

1.1 Concept

The word ‘Quilombo’ originates from the Africans who spoke the Bantu lan-
guage, and who were forcefully deported as slaves to Brazil (Freitas et al., 2011,
Munanga, 2001) and means ‘forest warrior camp’ (Freitas et al., 2011). The Brazilian
usage of the word came about during colonial times when the governing elite gave
this name to the communities formed by ‘rebellious’ slaves that had fled from the
farms to the forests (Pinho et al., 2015). ‘Decree 4887’ of the 20th of November
2003, stipulates how the descendants of these slaves are officially recognized as
‘Quilombola Communities’ (Brasil, 2003).

1.2 History and Habits

The Quilombola Communities in Brazil were formed by the African slaves that
fled from their slave quarters and the forced labor at the plantations of their ‘masters’
and formed small isolated communities, often in the middle of the forest.

However, this was not the only way communities were formed. History also
records Quilombola Communities that were formed after land was donated to them,
or were acquired through labor, and even lands that were donated by widows to their
most trusted slaves, or through inheritance, appointed to illegitimate sons of slave
women with their masters. Furthermore there were the so-called ‘black-lands’, ‘saint-
lands’, or ‘lands-of-the-most-holy’, which originally were lands dedicated to saints,
that were subsequently occupied by these former slaves and their descendants
(Brasil, 2007a; Brasil, 2012; Brasil, 2013).

Today these communities still have a strong family based agricultural system,
where each family cultivates their own piece of land. According to government re-
search in ‘Chamada Nutricinal Quilombola 2006’ (Brasil, 2007b) 94% of these com-
munities still depend on their own agriculture, 56% keep farm animals en 32% fish,
all mainly used for their own consumption and only a very small part for commercial
trade. They are also still very much engaged in religious and cultural folklore which
have their roots in the customs of their African ancestors (Freitas et al., 2011; Gomes
et al., 2013; Pinho et al., 2015).

1.3 Statistics: Brazil and Maranhao State

According to Fundacéo Cultural Palmares (2016) there are more than 2,600
communities officially registered as Quilombola Communities in Brazil in 24 of the 26
states of Brazil (exempting only the states of Acre and Roraima and the Federal Dis-
trict). The majority of them are located in the states of Maranhao, Bahia, Para, Minas
Gerais e Pernambuco (mainly located in the north and north-eastern parts of Brazil).

Maranhao is the state with the second largest number of officially recognized
Quilombola Communities (the state of Para has the largest number). ‘According to
the ‘Centro de Cultura Negra do Maranhao’ there are 527 Quilombola Communities
in Maranh&o. These communities are distributed over 134 municipalities’ (CPISP,
2016a).

Up to October 2007, only 20 Quilombola Communities in Maranh&o had man-
aged to acquire the official titles of their lands. These titles were issued by the state
government through the ‘Instituto de Terras do Maranhao’ (ITERMA). (SEPPIR,
2016)
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1.4 Socio-Economic Context

Although slavery was officially banished in Brazil in 1888, the problems of racial
segregation and the lack of access to basic rights like healthcare, education, and
basic sanitation for the Quilombola Communities were not resolved, the conse-
guences of which are still noticeable today. Comparing the ‘Human Development In-
dex’ (HDI) of Quilombola Communities with other segments of the Brazilian popula-
tion, a large inequality becomes apparent, especially when considering access to
education, treated water, sewer systems, waste collection, health services, etc.; leav-
ing these communities open to a great social vulnerability (Nery, 2004).

Although in Brazil 83% of the population has access to treated water, on aver-
age only 54% of the population of the State of Maranh&o has this access and only an
alarming 10% is connected to a sewer system; and as these percentages are a lot
higher in the larger cities of Maranh&o, this means that in the rural communities (like
the Quilombola Communities) they hardly have any such access.

Several independent studies have shown that nationwide the large majority of
Quilombola Communities do not have running water, depending therefore solely on
small wells and streams, thus exposing the population to a large risk of waterborne
diseases. As solid waste is not publically collected, they are either burned, buried or
just left in the open air (Brasil, 2009; Silva, 2007; Vale, 2012).

Having insufficient access to good quality drinking water, is a main risk factor
for causing the transmission of various diseases to the general population; be it
through direct contamination of drinking water and/or the contamination of food/crops
by human or animal feces (Cholera, Hepatitis A, Polio, Amoebiasis, Giardiasis, etc.)
or through the insufficiency of water to provide for basic hygiene, as for washing
hands, bathing, preparing food, etc.; all contributing to a much higher risk of diarrheic
diseases and causing diseases like trachoma, scabies, etc. (Ashbolt, 2004).

The most common causes for water supply systems to become contaminated
are: fecal contamination of surface water or groundwater through the disposal of
wastewater directly into rivers without treatment —be it without any treatment or inad-
equate treatment— a faulty distribution system, broken or contaminated pipes, and
lack of maintenance (Ishi & Sadowsky, 2008; Cabral, 2010).

According to the World Health Organization (2016) at least 1.8 billion people in
the world consume water contaminated by feces. They estimate that 842,000 people
die every year of diarrhea alone, because of a lack of basic sanitation, inadequate
supplies of drinking water, and bad hygiene habits.

1.5 Justification

Several studies have indicated that insufficient access to drinking water, espe-
cially in the poorer regions like the North and North-East of Brazil, is a major health
and social problem. However, most studies that present data about water quality in
rural areas have not gathered data from the isolated Quilombola Communities. The
need for this present study, therefore, is based on the necessity to create a situa-
tional overview of the current availability and quality of drinking water within these
Quilombola Communities.

1.6 Objectives
1.6.1General objectives

The general objective of this study is to diagnose the sanitary situation of the
Quilombola Communities located in the municipality of Sdo-Luis-Gonzaga, in the
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state of Maranh&o, Brazil, focusing on the water supply systems and the quality of
the drinking water consumed by the general population in these communities.

1.6.2 Specific objectives

e To diagnose the current situation of the water supply system of the communities
in question;

e And verify the parameters of the microbiological quality of the drinking water
consumed by their general population in relation to the norms, concerning
drinking water quality, established in ‘Decree 2914/2011’ of the Brazilian Minis-
try of Health (Brasil, 2011).

2 METHODOLOGY

To realize a study of the socio-economic conditions and of sanitation related to
the drinking water supply in Quilombola Communities, a revision of published scien-
tific articles was done through verifying the databases of the following research por-
tals: BIREME, PUBMED, SCIELO.

The keywords used for searching these databases (translated from Portu-
guese) were: ‘Quilombolas’, ‘water’, ‘sanitation’, ‘health’, ‘vulnerability’.

As sources for official information, documents, forms, and official publications of
government organizations and of government information-gathering systems, data-
bases of organizations such as FUNASA, IBGE, SNIS, and SIAB, were used.

The method used for the categorization of the water distribution system, was
the filling out of a standard form after a visual inspection; and for the analysis of the
drinking water, the collection of samples from the wells used by the general popula-
tion, subsequently microbiologically analyzed in a specialized laboratory, using the
technique of chromogenic substrate; all performed by qualified government employ-
ees.

3 BIBLIOGRAPHICAL REVISION

3.1 History of the Quilombos in the State of Maranh&o, Brazil

Maranhao is considered a ‘latecomer’ in relation to slave culture, by the fact
that as late as 1750 the number of slaves in the state was almost irrelevant. Only in
the late eighteenth century agricultural developments, responding to the European
demands for rice and cotton, led to a significant increase in the number of slaves that
needed to work on the plantations (Assuncao, 2010).

It was between 1755 and 1758 that the ‘Companhia Geral do Comércio do
Grao-Para e Maranhao’, who at that time had a monopoly on the local slave trade,
brought over 12,000 Africans, and subsequently, little before the independence of
Brazil (that happened during 1822-1825) Maranhao developed into having the larg-
est percentage of slaves in Brazil (78,000 slaves comprising 55% of the population).
But due to the economic crisis of 1817 and the wars for the independence between
1822 and 1823, and the ‘Balaiada revolt’ between 1838 and 1841, that took place
directly in the cotton producing areas of Maranhao, the cotton trade greatly dimin-
ished and this consequently considerably reduced the slave trade well before 1850
(Assuncéo, 2010).
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Subsequently it became very common in Maranhé&o to find Quilombos in the
forest areas in the vicinity of the farms, formed by fugitive slaves. This especially
happened where there were high concentrations of farms and slaves, like around the
villages of ‘Alcantara’, ‘Viana’, ‘Vitéria do Mearim’, ‘Itapecuru-Mirim’, ‘Rosario’ and
‘Manga do Iguara’ (CPISP, 2016b).

On several occasions farmers and local authorities joined forces to try to stop
the advance of the Quilombos, but the area where they could hide was so vast that
the army had not nearly enough manpower to cover the whole state, so it became
like looking for a needle in a haystack (Assungéo, 2010).

However, only few Quilombola Communities actually lived completely isolated;
as most communities sought some kind of interaction with society. They interacted
with those still enslaved and even worked as hired hands for local farmers, who in
turn helped them hide from police raids. This particular relationship helped them ac-
guire material goods and also the necessary information about troop movements
(CPISP, 2016b).

4 RESULTS

4.1 Demography
According to IBGE (2016) the municipality of S&o-Luis-Gonzaga:
e Is located in the micro-region of ‘Médio Mearim’ and meso-region of ‘Centro

Aldeias

Maranhense’;
e Has a population of 20.156 inhabitants, according to the last demographic cen-
sus (2010);
e Has a territorial area of 909 km? (351 square miles);
e Has a biome with both characteristics of savanna and tropical rainforest;
e |Its inhabitants are called ‘Gonzaguenses’;
e Is neighbor to the municipalities of ‘Trizidela do Vale’, ‘Bacabal’, and ‘Bernardo
do Mearim’;
e Islocated 22 km (14 miles) south east of Bacabal, the largest city in the area;
e Lies on average 17m (56 feet) above sea level;
e |ts geographical coordinates are: Latitude: 4° 22' 51" South; Longitude: 44° 40'
14" West.
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Figure 1 — Location of the municipality of S&o-Luis-Gonzaga
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The municipality of S&o-Luis-Gonzaga has 20 registered Quilombola Communi-
ties, certified by the ‘Fundacéo Palmares’. This present diagnostic study of the sim-
plified water supply systems as well as the microbiological analysis of the water qual-
ity was performed in the following 12 of these 20 communities: ‘Pedrinhas’, ‘Potozi-
nho’, ‘Mata Burro’, ‘Morada Nova dos Deusdeth’, ‘Pot6 Velho’, ‘Promisséo’, ‘Vale
Verde’, ‘Santa Rita’, ‘Santarém’, ‘Olho d’Agua dos Grilos’, ‘Monte Alegre’, and ‘Co-
heb’. In the following four communities there simply is no water supply system or it
has been deactivated through lack of maintenance: ‘Séo Pedro’, ‘Boa Vista dos
Freitas’, ‘Fazenda Conceic¢do’, and ‘Centro Velho’; meaning that in these communi-
ties the population only uses private open wells.

The principal income source of families in the analyzed communities comes
from family-size agriculture, government family support and government supplied
pensions. Women are mainly occupied by taking care of the home and the children
and may help earn some extra as ‘coconut breakers’.

L

Flgure 2 Women breaklng coconuts in front of atyplcal ‘mud house’

Most houses are made from some wood, twigs and clay and are covered with
interwoven palm tree branches. Families normally raise animals and pets, like: pigs,
cows, chicken, dogs and cats; for food as well as for security and/or entertainment.
Animals are not fenced in however, so they walk around and defecate close to the
homes, water supply systems, washing areas, food preparation areas and water re-
serves. Solid waste is mainly burned or buried, as there is no public collection sys-
tem. In none of the communities houses had internal bathrooms; they mainly use
shallow holes for their toilets and sanitary objects are left on the surface in the bush-
es near their homes.

According to the World Health Organization (2013) ‘one billion people (15% of
the world population) still practice open defecation.’ (l.e. when human feces are dis-
posed of in the fields, forests, bushes, open bodies of water, beaches, and other
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open spaces). ‘The majority (71%) of those without sanitation live in rural areas and
90% of all open defecation takes place in rural areas’.

Figures 3 & 4 — Animals walking freely in the vicinity of houses and water re-
serves

4.2 Diagnostic of the current situation of the water supply systems of the
studied communities

A sanitary inspection was done on the water supply systems; a photographic
record was made and water samples were taken for microbiological analysis.

The inspected systems are basically comprised of one to three deep tubular
wells, surrounded by a geo-mechanic tube, a fiber-glass water reservoir suspended
on a concrete structure, and most of the time a domiciliary tubular distribution net-
work. The pump is driven by an electromotor and sheltered in a pump house. The
pump is used to pump water from the well to the elevated reservoir.

In the communities that do not have this simplified water supply system or
where the system is out of order, the population uses water coming from the shallow
open wells they themselves have dug. As these communities do not even have or
use such a simple water supply system or any tubular distribution system as men-
tioned above, there was also no analysis done on the quality of the water that comes
from these wells and consequently the percentages of the presented data in this
study from the microbiological analysis do not take into account the water quality of
these shallow open wells, but only refer to the systems that use tubular wells.
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Figures 5 & 6 — Left: Simplified Water Distribution System; Right: A shallow
open well dug by locals

Table 1 — Type of Water Source (in all 16 communities)

Where does the Water used % of

by the Community come Quilombola
from? Communities
Surface Water 0%
Subterranean Water 100%
Surface + Subterranean Water 0%

100% of the communities in the researched group use subterranean water.

Table 2 — Type of Well (in all 16 communities)

What Type of Well do % of
they use to Withdraw Quilombola
the Water? Communities
Tube Well 75%
Open Well 25%
Tube + Open Well 0%

To withdraw this subterranean water they either use deep Tube Wells or shal-
low Open Wells. The Tube Wells were installed by the local govern-
ment/municipalities, whereas the Open Wells were dug by the local population.
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Table 3 — Type of Treatment (in all 16 communities)

What Type Of treatment % of
does the Water receive? Quilombola
Communities
Conventional (Full Treatment) 0%
Only Filtration 0%
Only Disinfection 0%
Filtration + Disinfection 0%
No Treatment at all 100%

Not one of the water supply systems diagnosed in the study had any type of
treatment for the water distributed to the population.

Table 4 — Distribution Network (in the 12 communities with Tubular Wells)

Is there a Distribution % of
Network between the Quilombola
Tubular Well and the Communities
Houses?

Yes 83%

No 17%

Although many of the Simplified Water Supply Systems in the communities
have a Distribution Network between the well and the houses, most of them are rela-
tively old, badly maintained, in many places pipes are above ground, and leaks are
stopped with strips of rubber, as no corrective maintenance is performed by the local
government (the responsible municipalities). The Quilombola Communities called
‘Vale Verde’ and ‘Monte Cristo’ have no distribution network at all.

Figures 7 & 8 — Examples of pipes above ground and ‘repaired’ with
rubber strips
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Figure 9 — Aleak at the discharge outlet of the well, fixed with strips of rubber.
Note as well, that at this well there is both an area to fill up buckets for the
population to take water to their homes and at the same time sinks to wash

dirty laundry.

Table 5 — Uninterrupted Supply (in the 12 communities with Tubular

Wells
Does the System % of
Provide a Continuous Quilombola
Supply of Water? Communities
Yes 0%
No 100%
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Table 6 — Microbiological diagnostic of the quality of the drinking water con-
sumed by the Quilombola Communities in the 12 communities with Tubular
Wells that participated in this study.

Name of the | Nr of Positive % with Positive for | % with
Quilombola | samples | for Total Total Escherichia | Escherichia
Community Coliforms | Coliforms | coli coli
Morada Nova 3 3 100% 3 100%
Potozinho 2 2 100% 0 0%
Pedrinhas 1 1 100% 0 0%
Pot6 Velho 2 2 100% 2 100%
Monte Alegre 3 3 100% 3 100%
Olho d’Agua 2 2 100% 0 0%
dos Grilos

Santarém 4 4 100% 0 0%
Santa Rita 3 3 100% 0 0%
Mata Burro 3 3 100% 1 33%
Promissao 3 3 100% 0 0%
Coheb 4 4 100% 2 50%
Vale Verde 5 5 100% 3 60%
TOTAL 35 35 100% 14 40%

5 DISCUSSION

All the 16 communities in this study used subterranean water, either from open
wells or tube wells. The open wells (‘Cacimbas’) are shallow wells, up to 20m deep
(66 feet), with a large diameters of 1m (3 feet) or more, dug manually, filled with
ground water, with most of the time a water table close to ground level. Whereas the
tube wells encountered in these rural areas are machine perforated wells, drilled by
geologic engineers, with a diameter generally varying between 10cm and 15cm (4
inch and 6 inch) and going to depths of up to 200m (656 feet), which capture water
from much purer layers of confined subterranean water. The deeper and more con-
fined the layer of water is, the less chance of contamination, as water ends up being
filtered through more soil, sometimes at high pressures, so that a large part of the
microorganisms are removed (FUNASA, 2015). A shallow open well does not only
have less filtration, making contamination through nearby buried waste, industrial
residues, agricultural toxins, human and animal feces from the surface or from septic
pits, etc. more likely; it can also easily be contaminated by objects, residues, or even
animals that fall into the well; making it still necessary (like when using surface wa-
ter) to treat the water to make it safe for human consumption or other usage. Where-
as water from deep wells is more likely to get contaminated only once it is above saill,
through contaminated pipes, reservoirs, etc. (Tucci et al., 2003a; Tucci et al., 2003b).

In the communities that were part of this study several of these risk factors
were plainly observed, like the raising of many types of animals close to the wells,
solid waste scattered on the soil, the total lack of indoor bathrooms and a sewer sys-
tem. A situation that is very similar to Quilombola Communities observed in other
studies (Pinho et al., 2015; Amorim et al., 2013).

Like in most rural areas, the water that is being distributed to the population in
the studied communities receives no type of treatment. ‘Decree 2914/2011’ of the
Brazilian Ministry of Health, which deals with drinking water quality control and sur-
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veillance and its quality parameters, establishes in ‘article 24’ that all public water
supply systems and any of its alternative solutions need to have a system of disin-
fection, independent on its source (be it from subterranean wells or surface water).
(Brasil, 2011).

Many factors contribute to the lack of appropriate treatment of drinking water in
rural communities, like: public authorities who do not perform their duties, lack of
awareness of the current applicable laws, legislations and technologies, precarious
supply and distribution systems because of poor or outdated designs or lack of
maintenance, the lack of qualified personnel, the cost of materials and disinfection
products, etc. (FUNASA, 2014).

In nine out of the twelve communities with tubular wells contamination by Esch-
erichia coli was found in the water samples, which is a type of bacteria resident in
human and warm blooded animal intestines and considered the most specific indica-
tor for recent fecal contamination and the possible presence of pathogenic organ-
isms. Any population that consumes contaminated water like this is at risk of acquir-
ing water-borne diseases (Brasil, 2007a; Brasil, 2006).

In all supply systems with tubular wells analyzed in this study, there was no
continuous supply of water, causing lack of pressure with possible backflow of con-
taminated water and air entering the system, creating risks of contamination of the
whole system. As the supply is not constant or does not come in sufficient quantities,
water also tends to be stocked in and around the homes, where often inappropriate
and open containers are used, creating more disease proliferating conditions. For
example, stagnant open water can easily become a habitat for disease spreading
mosquitos like the Aedes aegypti, transmitter of diseases like Dengue Fever, Zika
Virus, etc. Insufficient water supplies to the homes may also easily lead to insufficient
personal hygiene, which in turn can lead to a variety of diseases.

Figures 10 & 11 — Water inadequately stocked in the homes

It is therefore important to emphasize, that not only lack of quality, but also lack
of continuity and quantity are determining disease proliferating factors for humans
(Brasil, 2006).

This establishes that the lack of access to basic sanitation services, like the
supply of good quality drinking water, a sewer system, public garbage collection, etc.
are part of a major problem faced by the large majority of Quilombola Communities.
(Pinho et al., 2015; Guerrero, 2010; Amorim et al., 2013, Silva, 2007; Sousa et al.,
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2015). There is therefore an imminent need for a more effective implementation of
public policies, so that the general population has their right to basic sanitation and
health properly met.

6 CONCLUSION

This present study clearly reveals, that the mere presence of a public water dis-
tribution system is no guarantee at all that the actual need of the population to have
access to good quality drinking water in adequate quantity is met. There are many
factors that cause this problem, such as a lack of system maintenance, poor design,
improper usage, the total absence of treatment of the distributed water, etc.

This confirms the need for an urgent new public policy on a national level that
establishes:

a. Aviable development of complete and adequate sustainable distribution sys-
tems of water, properly treated for human consumption, in rural areas and

b. The obligation of the local government to establish municipal sanitation and
water-distribution policies which guarantee the proper public administration of
these systems in cooperation with the local community.
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