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Introduction

The Amazon biome is a cradle of biodiversity, carbon sequestration, and genera-
tion of ecosystem services such as water security, renewable energy generation, genetic
diversity for the production of medicines and income security, and cultural identity for the
local population (STRAND et al., 2018; JOLY et al., 2019). Extending over 21 million
hectares, there are wetlands of international importance, such as floodplains and igapo
forests (THE RAMSAR CONVENTION, 2021). However, the development model that
has been growing in popularity in the Brazilian Amazon is associated with deforestation,
loss of biodiversity, and neglected tropical diseases (NOBRE et al., 2016; CODECO et
al., 2021). The conservation of this region is known to depend on its sustainable use and
the participation of local, indigenous, and riverine populations (FRANCO et al., 2021;
CAMPOS-SILVA et al., 2018).

Most of the Amazon rainforest is in northern Brazil, a region where only 60% of
households are connected to a water supply system (IBGE, 2016). Moreover, the absolute
majority of these are in cities, especially capitals. In rural areas, approximately 4.4 million
residents use alternative means of water supply, such as water-supply wells, springs, rivers
and lakes, or rainwater harvesting (IBGE, 2016). Poor supply of water is a violation of a
fundamental human right (UNITED NATIONS, 2010). The negative impact on human
health and well-being is one of the consequences of these conditions, in addition to the
500,000 deaths worldwide from diarrheal diseases associated with poor drinking water
quality (PRUSS-USTUN et al., 2014).

The lack of access to water, sanitation, and hygiene (WASH) affects mostly women
as they are the ones who are often responsible for collecting and treating water in the
household — a prolonged, exhausting, and unpaid job (ANDERSON et al., 2021; DICKIN
et al., 2021). Due to the lack of sanitation, psychosocial impacts, such as physical, finan-
cial, and social stress and perception of inequity, can be observed as well. For women,
perceptions of fear, feelings of responsibility, and time spent in activities related to the
search for water were also reported (BISUNG; ELLIOTT,, 2017). The act of carrying the
water (in the arms or on the shoulders or head) is another relevant effect of poor access
to water since it is one of the main causes of musculoskeletal pain and diseases where
this practice occurs (GEERE et al., 2018).

Household water treatment (HWT) or point-of-use (POU) treatment may be alter-
natives or complementary to the water supply system. They can be any type of device or
method used to treat water at home or at the point of use (WHQO, 2017a), being generally
simple, low cost, easy to maintain, and independent from the supply system (POOI; NG,
2018). These solutions, which should be used in conjunction with safe water storage,
aim to empower people without access to water and, consequently, improve health and
reduce diarrheal diseases in developing countries (SOBSEY, et al., 2008).

The World Health Organization (WHO) recommends that HWT should be car-
ried out in places where there is no water supply service available, there is basic access
to water, or the supply system is not quality-assured (WHO, 2017a). Based on the needs
of the most vulnerable population (lactating women who perform physical activity at
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moderately high temperatures), the amount of water available per person per day, for
drinking and cooking, should be at least 5.3 L (HOWARD et al., 2020). Several HWT
devices have been developed for use in rural areas (BROWN et al., 2009; CLASEN, et
al.,, 2009; LEE, 2011; OYANEDEL-CRAVER and SMITH, 2008; RAM et al., 2007;
SIWILA and BRINK, 2018; SOBSEY et al., 2003)

Brazilian national data on access to water include the percentage of the water
supply system coverage and, where there is no system, water collection sources (IBGE,
2016). Nevertheless, these data fail to include details on typical situations in rural areas,
such as the existence of multiple water sources (ELLIOTT et al., 2019; KELLY et al.,
2018); and the use of HWT (GOMES et al., 2012).

A global commitment to provide access to clean water was made in the UN Sus-
tainable Development Goal (SDG) 6. Compliance with the SDGs is assessed on a global
scale by the United Nations Children’s Fund (UNICEF). The access to clean water was
divided into five levels (safely managed, basic, limited, unimproved, and surface water)
which represent the progress of improvement made toward universal access to water in
terms of quality, quantity, and accessibility. This methodology uses national-level data,
which are not always available, separated into urban and rural to classify and compare
the situation of these different populations over time (WHO, 2017b).

The levels of access to clean water, assessed from local data from riverine com-
munities in the Amazon, may help to understand regional specificities and, therefore,
contribute to the assessment and planning of access to water.

Thus, this article aimed to evaluate the conditions of domestic use and classify the
levels of access to water in rural communities in Central Amazon.

Method

This quantitative research was carried out using descriptive analysis of secondary
data. The classification of the level of access to water (WHQO, 2017) and analysis of the
conditions of household use were performed using the IDSM (Mamirau4 Institute for
Sustainable Development) demographic and economic monitoring database (SIMDE,
2018). Created in 1993, this database aims to monitor changes in the living conditions of

riverine peoples that have been affected by the creation of areas protected by law, for nature
conservation, in their territories (MOURA, et al., 2016; PERALTA and LIMA, 2013).

Study area

The data refer to the Mamiraud and Amana Sustainable Development Reserves
(SDR) (Figure 1), situated in the Brazilian state of Amazonas, in Central Amazon. With
an area of approximately 30,000 km?, there are 16,212 residents living in 330 communi-
ties in the region.

The study area’s mean temperature from 1961 to 2020 is 26°C (22-32°C) and
humidity, 87%. The average annual rainfall is 2,475 mm — with higher monthly averages
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between March and May (280 mm/month) and lower (122 mm/month) between August
and September (INMET, 2021).

Figure 1. Location of study area and communities

Source: SIMDE (2018)

Most of the population in the study area lives along the main rivers, in floodplain
(varzea), upland (terra firme), or paleovérzea areas. The floodplain is flooded annually in
the rainy season and represents 14% of the Amazon basin (MELACK and HESS, 2011).
Paleovérzea is considered a transition environment, and upland is a non-floodable forest
land. This environment variation affects the lives of the residents of this region both

socially and economically (MOURA, 2007).

Database

Data regarding access to water updated in 2018 and 2019 were analyzed (SIMDE,
2018). Demographic information was collected through interviews with structured ques-
tionnaires. These were administered by multidisciplinary teams to all the 3,285 households
in the 330 communities included in this study. In a sample of 30% of each community,
a 12-month retrospective recall method was used to collect socioeconomic data. The
survey respondents were the heads of households and the leaders of the communities
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(MOURA, et al., 2016; PERALTA and LIMA, 2013).

Descriptive analysis

The database was organized, and continuous variables were categorized (income,
distance to the urban center, volume of the water tank, number of residents, and number
of rooms in the household). The water storage capacity was classified into ranges based
on the per capita water consumption values established by the World Health Organiza-
tion for different access situations (HOWARD et al., 2020). The volume ranges were
as follows: less than or equal to 20 liters; from 20 to 50 liters; from 50 to 100 liters; and
100 liters or more.

The variables used to assess the conditions of domestic use of water were: the
existence of a collective water supply distribution system, which includes the infrastructure
and equipment used from the collection to the distribution of drinking water (BRASIL,
2021); access to groundwater; harvesting of rainwater in the household; water storage
capacity per capita; total water storage capacity; drinking water storage containers;
household water treatment practices.

The descriptive variables of the communities were: shorter distance to the nearest
urban center (in flood season); differences in the routes taken to the urban center during
the flood and dry seasons; number of households in the community; existence of a power
generator; and municipality which provides basic public services to the community
(municipalities in the region: Alvaraes, Uarini, Jutai, Jurud, Marad, Fonte Boa, Japur4,
Coari, and Tonantins).

The socioeconomic variables were: per capita income range; reading ability of the
head of the household and spouse; number of residents; and number of rooms in the

household.

The environmental condition variable depended on the location of the commu-
nity: floodplain (floodable); paleovarzea (partially floodable); or upland (non-floodable).

The variable “distance from the community to the nearest urban center” was
calculated from the watercourses in the region with the QGIS 3.10 software, using the
Network Analysis tool to find the shortest path (point to layer). For each community,
two routes were considered in the path network, one in the dry season and another in
the flood season (a few months a year), when it is possible to use shortcuts (i.e. floodplain
channels known as “canos” and “furos”) in the flooded areas (JUNK et al., 2012).
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Levels of access to water

The level of access to water in each household was classified according to the

criteria established by the World Health Organization (WHO, 2017b).

* Safely managed: drinking water from an improved (protected) source distributed
to the household, available when needed and free from fecal and chemical contamination.
Regional cases: supply system with quality control and surveillance, as well as regular
source and distribution system of a) disinfected groundwater or b) surface water which
has been at the very least filtered and disinfected.

* Basic: drinking water from an improved (protected) source provided collection
time does not exceed 30 minutes a roundtrip, including queuing. Regional cases: treated
surface water supply and distribution system; well water supply and distribution system;
household rainwater harvesting system.

* Limited: drinking water from an improved (protected) source where collection
time exceeds 30 minutes for a roundtrip, including queuing. Regional cases: water from
an improved source, without a distribution system and with collection time greater than
30 minutes.

* Unimproved: drinking water from an unprotected dug well or unprotected spring.
Regional cases: water from unprotected sources, such as a river, channel, or lake, which
has not been filtered or disinfected.

* No service: drinking water directly from a river, dam, lake, canal, or irrigation
channel. Regional cases: non-existent or non-operational water supply system, no rain-
water harvesting, and no access to groundwater.

The levels of access were categorized based on the information from the IDSM
database on the existence or non-existence of a supply system and the household water
source. In the case of supply systems with water sourced from rivers or lakes, the level
was considered basic when there was at least one filtration and disinfection step, as estab-
lished by the Brazilian Ministry of Health in the Portaria No. 888, regarding the quality
of surface water sources for human consumption (BRASIL, 2021)

Households with rainwater harvesting were considered to have basic access to
water because, according to the WHO (WHO, 2017b), this is a source that may provide
safe water due to the nature of its design or construction.

Statistical analysis

Simple correspondence analysis (SCA) was used to assess the association between
each household’s level of access to water and variables related to socioeconomic, envi-
ronmental, and use conditions. Categorical data were analyzed using SCA, to estimate
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parameters by value decomposition (FITHIAN and JOSSE, 2017, and chi-square statistics
(MINGOTI, 2005). Associations were considered significant at a 95% confidence level.
The StatisticalO software was used to analyze the data.

Ethical aspects

This study was approved by the Research Ethics Committee of the Mamirau4 Insti-
tute for Sustainable Development (CEP-IDSM) under CAAE (Certificate of Presentation
for Ethical Consideration) No. 42236920.7.0000.8117.

Results
In the Mamiraui and Amana SDR, 85% of the riverine communities (12,000

residents) do not have a water supply system (Table 1).

Table 1. Existence and status of water supply systems in riverine communities
in the middle Solimées River region, Amazonas, Brazil (2018)

Communities Residents
Water supply system N % N %
Operational 38 12 3,119 19
Non-operational 11 3 1,044 7
Non-existent 281 85 12,049 74
Total 330 100 16,212 100

Source: Prepared by the authors.

Rainwater is harvested in 81% of households (Table 2). In those places where there
is no groundwater or rainwater harvesting (10% of the total), the population has access
only to surface water from rivers and lakes.

There are water tanks in most of the households assessed (73%). These may be
made of medium-density polyethylene or other types of plastic (Figure 2, A, B, C). The
total storage capacity of the tanks is 500 L or less in 46% of households and, in 17% of
the cases, the capacity ranges from 501 to 1,000 L. The mean per capita storage volume

capacity is 157+190 L; however, this per capita capacity is greater than 100 L in only
35% of households.
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Figure 2. Household water storage tanks (A, B, C); drinking water storage
containers (D, E, F); household water treatment methods (G, H, I)

Source: Prepared by the authors.

Water for direct consumption (drinking water) is stored separately from the rest
of the water used for domestic activities. The most used containers to store drinking wa-
ter are buckets (31%) and post-consumer PET bottles (30%) — usually from soft drinks
(Figure 2, D, E, F).
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Table 2. Conditions of household water use in rural riverine
areas of the Middle Solimoes, Amazonas (2018)

Conditions Households Residents
Access to groundwater and rainwater™® N % N %
Harvest rainwater 2,021 80 10,744 81
Do not harvest rainwater 502 20 2,444 19
Use groundwater 654 26 3,241 25
Harvest rainwater 405 16 2,087 16
Do not harvest rainwater 249 10 1,154 8.8
Do not use groundwater 1,869 4 9,947 75
Harvest rainwater 1,616 64 8,657 66
Do not harvest rainwater 253 10 1,290 10
Total 2,523 13,188

Water storage tanks 1,831 73 9,717 4
1 storage tank 1,281 51 6,622 68
2 and 3 storage tanks 524 30 2,953 30
4 to 6 storage tanks 26 1,4 142 1.5
Total volume < 500 L 1,170 46 6,069 46
Total volume from 500 to 1,000 L 435 17 2,365 18
Total volume from 1,000 to 3,000 L 209 8.3 1,176 8.9
Total volume greater than 3,000 L 17 0.7 1,07 0.8
Volume per capita < 20 L 139 5 944 7
Volume per capita between 20 and 50 L 298 12 1,968 15
Volume per capita between 50 and 100 L 523 21 3,090 23
Volume per capital greater than 100 L 871 35 3,715 28
Do not have a water storage tank 690 27 3,439 26
Total 2,521 100 13,156 100
Drinking water storage containers*

Bucket 1,003 31 5,481 34
PET bottles 988 30 5,099 31
Water tank 255 8 1,397 8.6
Mineral water gallon bottle 237 7.2 1,228 7.6
Clay pot 45 1.4 231 14
Others/not informed 1,248 38 6,542 40
Total 3,285 16,212
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Household treatment

Treat water 2,302 89 12,127 90
Only hypochlorite 1,101 43 5,644 42
Cloth filtration + hypochlorite 487 19 2,494 18
Only cloth filtration 321 12 1,752 13
Decantation + cloth filtration + hypochlo- 97 3.7

rite 527 39
Decantation + cloth filtration 82 3.2 557 4.1
Others 214 8.1 1,153 9.0
Do not treat water 287 11 1,385 10
Total 2,589 100 13,512 100

* Percentages may not sum to 100 as there could be more than one response per household

Source: Prepared by the authors.

Regarding the HWT (Figure 2, G, H, 1), 89% of the families reported performing
some type of water treatment, the most common being the use of hypochlorite (43%),
followed by cloth filtration and hypochlorite (20 %) and just cloth filtration (12%). The
use of water filters was reported in less than 1% of households.

Considering the WHO criteria (WHO, 2017b) most of the population (71% of
the households in floodplains and 86% in non-floodable areas) have access to a basic
water supply, as they have an improved water source at home (rainwater, well, or sup-
ply system), even though its safe management is not guaranteed (Table 3). The second
most common situation is households with no water supply service (19% and 10% in
floodplains and non-floodable areas, respectively), where the water is sourced directly
from river or lake banks.

Table 3. Levels of access to water in riverine communities in the
middle Solimdes River region, Amazonas, Brazil (2018)

Level of access Sublevel Population in flood-  Population in
(WHO) (local cases) plain area non-floodable area
N % N %
Safely managed
0 0 0 0
Rainwater 4,979 57.4 1,635 30
Basic Weu water 227 26 2,080 382
Treated surface 926 10.7 953 17.5
water
Limited 0 0 0 0
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Unimproved 928 10.7 223 4.1
Surface water 1,611 18.6 553 10.2
Total 8,671 100 5,444 100

Source: Prepared by the authors.

Correspondence analysis (Figure 3) was used to identify social and environmental
factors associated with water use conditions.

Figura 3: The level of access to water and conditions of use were associated
with (A) characteristics of the communities; (B) number of households
in the community; (C) distance to the nearest urban center; and (D)
household water treatment method using correspondence analysis

Source: Prepared by the authors.

The type of environment was found to influence the level of access to water (Figure
3A; p < 0.05). Households in non-flooded areas (terra firme) are associated with a well
water supply, while households in floodplains consume rainwater, unimproved, or surface
water. On the other hand, partially flooded areas (paleovarzea) are associated with the
supply of treated surface water.

Community size, that is, the total number of households, was associated with bet-
ter access to water (Figure 3B; p < 0.05). The largest communities (with more than 17
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households) were associated with the existence of collective water supply systems (access

levels Basic/Surface and Basic/Well).

Households located closer to urban centers (up to 26 km) were associated with
access to well water (Figure 3C; p < 0.05). Indirectly, this situation was also observed
in the association between the municipality that provides basic services to the commu-
nity and the level of access to water, since it was found that being in the municipality
of Alvariaes was associated with the existence of wells. The municipalities of Marai and
Fonte Boa were associated with rainwater, surface, and unimproved water. Alvaraes is
the municipality whose communities are closest (on average 12 km), while Marai and
Fonte Boa are municipalities with more distant communities (83 and 89 km, respectively).

The level of access was associated with household water treatments (Figure 3D; p <
0.05). In places served by wells, there is no HWT. On the other hand, places with access
to rainwater are associated with water treatment by cloth filtration and use of chlorine.

Households with access to rainwater are associated with a smaller total storage
capacity, with volumes smaller than 500 liters, suggesting poor harvesting methods. Sites
with a collective water supply system had the highest per capita water storage capacities
(more than 100 I/person.day). The existence of a power generator in the community was
also associated with a collective water supply system, whose operation usually depends
on electric pumps.

The following variables were not associated with the level of access to water:
characteristics of the household (number of rooms and type of walls); profile of the head
of the household (gender and reading ability) and their spouse; per capita income; and
variation of distance to the urban center in flood and dry seasons.

Discussion

The state of Amazonas has one of the lowest per capita budgets allocated to water
supply in the country (FERREIRA et al., 2021). Thus, only 12% of the communities in
the middle Solimdes River region have some type of operational water supply system
(Table 1). With little investment in collective solutions for the treatment of surface water,
families resort to rainwater harvesting due to its availability and simple use. Among the
communities, there is a great variation in the quality and types of rainwater harvesting

facilities (GOMES, et al., 2011).

Despite being a traditional, common source of drinking water, used in 81% of
households in the Mamiraud and Amana SDR (Table 2), rainwater can be classified
as “safe” or “improved”, but with reservations. Rainwater contamination may occur
depending on the conditions of the roof and gutters and the presence of disease vectors
such as birds and marsupials (HAMILTON et al., 2019). In the middle Solimoes River
region, vultures are commonly seen on the roofs of houses in both urban and rural areas.
Vultures (Aves, Cathartidae) are birds of prey with opportunistic, scavenging habits.
Their presence is associated with garbage, and they can be vectors of several diseases
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(NOVAES and CINTRA, 2013).

Appropriate water collection and treatment methods, such as first flush divertion,
filtration, and chemical or solar disinfection, should be sufficient to reduce the risk of
rainwater contamination (GOMES et al., 2012; HAMILTON etal., 2019). These measures
are relevant because the use of rainwater in poor conditions does not contribute to the
improvement of water use conditions. Therefore, preventive measures to decrease the

potential risks of rainwater should be shared with the population (BAGUMA et al., 2010).

As seen in Table 2, the low water storage capacity, total (46% of households with
a capacity < 500 1) and per capita (35% with storage = 100 I/person.day), indicates
that the volume is not enough for all domestic uses, especially during less rainy months
(GOMES et al., 2019). For a typical family in the region with six people (SIMDE, 2018),
the harvesting from a roof of 30 m? and use of 80% of the average rainfall (122 mm/
month) in the drier period (August and September) would result in a total of 2,928 1/
month — approximately 16 l/person.day.

According to the World Health Organization, 100 I/person.day of water is sufficient
for drinking, food preparation, and hygiene purposes (HOWARD et al., 2020). A smaller
amount than that impairs the quality and frequency of personal and domestic hygiene,
becoming a risk to human health. In the Amazon context, with intermittent water supply
systems, it is necessary to consider larger volume tanks in order to have water available
at times when there is no rain or distribution, in the case of supply systems. Thus, the
budget to improve access to water for riverine communities should include the purchase
of larger water storage tanks or consider other improved sources of water collection.

The Brazilian Cisterns Program is a federal public policy for access to water that
includes riverine communities. According to BERNARDES et al. (2018), in the Amazon,
the technologies adopted by the Cisterns Program and their implementation processes
were built in partnership with social movements and other institutions. By 2018, the
Program had already installed 3,283 rainwater harvesting systems with tanks of 1,000 or
5,000 L, depending on the water supply situation in the community. The Program could
potentially address many of the difficulties in accessing water identified in this study;
nonetheless, it would not be enough to significantly change the scenario since there is a
greater demand in the Amazon. In the micro-region of the Mamiraua and Amana Sustain-
able Development Reserves alone, there are almost 10,000 residents (in approximately
1,700 households) who do not have access to water or have access from an unimproved
source or rainwater (Table 2), but with insufficient storage volume.

In the middle Solimdes River region, clay pots were traditionally used to store water
until the 2000s (MOURA, 2007). Pots are currently handmade in a few communities in
the region and, in addition to their fragility and cost, are no longer easily found in local
markets. They have become rare over the years, being present in only 1% of households.
Pots have been replaced by plastic PET bottles (30%), buckets (31%), tanks (8%), and
mineral water bottles (7%). Moreover, cold drinking water is a priority for families that
now use freezers or ice for this purpose (PENTEADO et al., 2019), contributing to their
replacement.
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Containers suitable for drinking water storage must have a lid, in addition to be-
ing easy to clean, resistant, and opaque to avoid altering the water quality due to the
incidence of light (SOBSEY, 2002). PET bottles are suitable containers for being easy to
clean; however, they need to be protected from light, as it promotes an increase in tem-
perature and the growth of microorganisms. When stored in buckets, water protection
from contamination depends on the existence of a lid and faucet or hand hygienization
at the time of consumption.

The turbidity removal efficiency of the most common HWT techniques (Table 2)
in the study region (decantation, cloth filtration, and use of hypochlorite) depend on the
quality of the methods. Cloth filtration, for example, depends on the characteristics of the
fabric and the number of filtration layers. The technique is used alone in 12% of house-
holds and combined with other ones in 26%. It is also associated with access to rainwater
(Figure 3D). Sari cloth filtration removes particles larger than 20 um (COLWELL et al.,
2003). In Asian countries, the 12-layer cloth removes up to 50% of water turbidity, being
indicated as a pre-treatment for solar disinfection (ALI et al., 2011).

Appropriate household water treatments have the potential to improve water
quality in different contexts (LANTAGNE and CLASEN, 2012). To have a positive
impact on health, nonetheless, there must be a regular and high adherence to the HWT
(BROWN and CLASEN, 2012; SOBSEY, 2002).

Sodium hypochlorite (2.5% solution of active chlorine) is distributed free of charge
by Community Health Agents who advise the population on the application dose. This
may be the reason why, in the region, it is the most commonly used disinfection tech-
nique, being used as the only treatment and combined with others in 43% and 25% of
households, respectively.

Despite the high percentage of families that reported its use, complaints from
residents about the taste and odor of chlorinated water and stomach pains associated
by themselves with water consumption are frequent. A study by CRIDER et al. (2018)
showed that 50% of people cannot identify the taste of chlorine at concentrations lower
than 0.7 mg/l. The recommended dose for disinfection of water with turbidity up to 10
NTU (equivalent to that of rainwater) is 1.85 mg/L and, for turbidity between 10 and
100 NTU, it can reach 3.75 mg/l of free chlorine (LANTAGNE, 2008). As a result, the
actual regular use of sodium hypochlorite with the correct dose is uncertain in the region.

According to the national census data (IBGE), 54% of Brazilian households have a
water filter (IBGE, 2016). However, in riverine communities in the middle Solim&es River
region, less than 1% of households reported the use of filters for household water treat-
ment. This low number of filters may be associated with their cost and low availability in
the local market, taking as a reference Tefé (AM) — the main urban center in the region.

The database analyzed in this research does not contain information on intermittent
water supply collective systems. However, considering that these systems are managed lo-
cally by the riverine communities themselves and the source of electrical energy for water
pumping is limited to three to four hours a day in the region (VALER et al., 2014), it is
likely that water will not be constantly available in the supply system in these locations.

14 de 22 Ambiente & Sociedade . Sao Paulo. Vol. 25, 2022 - Original Article



Conditions of use and levels of household access to water in rural communities in the Amazon

More than half the population of riverine communities that has access to ground-
water (26%) also uses rainwater, representing 16% of the total households in this analysis.
Moreover, even in households with surface water supply and rainwater harvesting, water
directly from the rivers is used for domestic activities when there is a shortage of supply
or in periods of little rainfall.

Access to multiple water sources is common in the rural context. In addition to
intermittence, rural supply systems are affected by seasonality (HOWARD et al., 2020)
characteristic that contributes to the population’s search for more than one water source.
The use of multiple sources is often disregarded in water supply planning. Despite rep-
resenting a gap to be filled when it comes to access to water (ALEIXO et al., 2019), the
use of multiple sources contributes to the resilience of the population in the contexts of
climate change and efficient water use as well (ELLIOTT, et al., 2019).

As seen in Figures 3B and 3C, well water supply, which may be considered capable
of meeting water quality and quantity needs, is associated with larger communities which
are closer to urban centers.

The application of the levels of access to water established by the WHO (WHO,
2017b), using microdata from the middle Solimdes River region (Table 3) and the analysis
of Figure 3A, suggested disparities between the populations of floodplains (varzea) and
non-floodable (terra firme and paleo-vérzea) areas. The vérzea people, despite being the
majority in this study (61% of the total number of residents), lives under worse condi-
tions of access to water and generally relies only on domestic rainwater harvesting, which
is a system that varies in levels of water quality protection and has insufficient storage
capacity, as previously discussed.

This difference may be explained by the existing difficulty in building in flood-
plains, which results in the nearly inexistent basic sanitation infrastructure in these
areas (BERNARDES et al, 2018; GOMES et al., 2015; PACIFICO et al., 2021) and the
impossibility of building wells due to the poor quality of groundwater and construction
difficulties (AZEVEDQO, 2006) Another reason may be because of the logistical challenges
of the Amazon region such as the difficulty in transporting materials in dry seasons (low
river water).

Knowledge of the conditions of domestic use of water in rural communities
contributes to raising awareness and planning development programs for groups living
under different access conditions (ALEIXO et al., 2016). Understanding the factors that
influence these circumstances can contribute to the assessment of access to water and
the budgetary decision-making, aiming at improving the quality of life in the Amazon.

Conclusion

In most riverine communities in the central Amazon, there is no water supply sys-
tem. Rainwater is frequently used, being the main form of access to water for floodplain
residents. For those living in non-floodable areas, groundwater and rainwater supply
systems are the most common forms of access. Most households have a water storage
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tank; however, because of its small storage capacity, it is insufficient for all domestic uses.
Household water treatments are common, being carried out mainly by disinfection with
sodium hypochlorite, cloth filtration, and decantation. Nevertheless, the efficiency of
these traditional methods is not guaranteed. Cloth filtration depends on the type of fabric
and number of layers, while the efficiency of hypochlorite is influenced, for instance, by
the dose used.

To tackle the challenges of access to water in flooded regions, technical and
management arrangements that consider environmental aspects are necessary.
Development projects for improving access to water must be tailored to the situation of
this region, including elements of rainwater use and complementary sources that can be
used individually (per household), collectively, or in a combination of both. Moreover,
those projects must consider the use of efficient household water treatment technologies,
as well as adequate and safe storage.
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Resumo: O acesso a 4gua é um direito humano e um Objetivo do De-  Sao Paulo. Vol. 25, 2022
senvolvimento Sustentdvel (ODS) da ONU. Porém, em comunidades
ribeirinhas da regido Norte do Brasil predomina a caréncia de abaste-
cimento de dgua e outros servigos publicos. O objetivo deste estudo foi
analisar as condi¢oes de uso domiciliar de 4gua em comunidades ribei-
rinhas da Amazonia Central e classificar o nivel de acesso segundo a
Organizacio Mundial da Sadde. Foram avaliados dados secundarios de
3.285 domicilios de 4reas alagaveis e nio alagiveis, na area das Reservas
de Desenvolvimento Sustentdvel Mamirauid e Amana. Foram utilizadas
estatfstica descritiva e andlise de correspondéncia simples. Identificou-
-se que 71% da populagio possui nivel basico de acesso a dgua, com
captagio de 4gua de chuva e tratamento domiciliar com hipoclorito.
Para melhorar o acesso é necessério investimento em melhoria da cap-
tagdo de dgua de chuva e uso de fontes complementares, com arranjos
individuais (por domicilio) ou coletivos.

Artigo Original

Palavras-chave: Acesso a dgua, tratamento domiciliar de 4gua, popula-
cdo rural, Amazonia, vérzea.
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Resumen: El acceso al agua es un derecho humano y un Objetivo  Sio Paulo. Vol. 25, 2022
de Desarrollo Sostenible (ODS) de la ONU. Sin embargo, en las
comunidades riberefias del norte de Brasil predomina la falta de
suministro de agua y otros servicios publicos. El objetivo de este
estudio fue analizar las condiciones de uso domiciliario del agua en
comunidades de la Amazonfa Central y clasificar el nivel de acceso segtin
la Organizacién Mundial de la Salud. Se evaluaran datos secundarios
de 3.285 viviendas en 4reas inundadas y no inundadas en las Reservas
de Desarrollo Sostenible Mamiraud y Amana. Se utilizo estadistica
descriptiva y andlisis de correspondencia simples. Se identific que el
71% de la poblacién presenté un nivel basico de acceso al agua, con
captacién de agua de lluvia y tratamiento domiciliario con hipoclorito.
Para mejorar este acceso, serd necesario invertir en la captacién de agua
de lluvia y el uso de fuentes complementarias, con arreglos por hogar o
colectivos.

Articulo Original

Palabras-clave: Acceso al agua, tratamiento del agua a nivel domiciliar,
poblacién rural, Amazonia, bosque inundable.
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ERRATUM

In the article Conditions of use and levels of household access to
water in rural communities in the Amazon, with the DOI:
http://dx.doi.org/10.1590,/1809-4422as0c20210178r12vu2022L40OA, published in the
journal Revista Ambiente & Sociedade, Vol 25, On page 01

Which read:

Abstract: This work sought to analyze the health and environment in the Brazilian mu-
nicipalities that make up the Frontier Strip (FS), considering the unique challenges of managing
these in such territory. For this purpose, the association between them was studied by collecting
and analyzing secondary data, using descriptive statistics, mapping, and cluster analysis. The main
results demonstrated the lack of public policies, particularly for environmental and health issues in
activities of municipal border governments, and the discussions that incorporate intersectionality
in planning are even more limited. Of the 94.7% of municipalities analyzed, 53.6% presented an
average performance on the environmental issue, and 81.3% a low or very low one on health,
probably due to the fact that environmental aspects have gained more attention in the context
of Brazilian FS compared to health ones. Finally, the study points out the implications of these
results, which can subsidize public policies.

Read:

Abstract: Access to water is a human right and a UN Sustainable Development Goal
(SDG). However, in riverine communities in northern Brazil, there is a prominent lack of water
supply and other public services. This study aimed to analyze the conditions of household water
use in riverine communities in the Central Amazon and classify their level of access to clean water
according to those established by the World Health Organization (WHO). Secondary data from
3,285 households in floodable and non-floodable areas in the Mamiraua and Amana Sustainable
Development Reserves were evaluated. The analysis was performed using descriptive statistics
and simple correspondence analysis. It was found that 71% of the population has basic access
to water, with rainwater harvesting and chlorine point-of-use treatment. To improve access to
water, investments are needed for the improvement of rainwa-ter harvesting systems and the use
of complementary water sources, be it collectively or individually (per household).
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