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Abstract: The expansion of the Brazilian electricity sector is based on
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ing environmental impacts, relocation, changes in livelihood and access
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LOPES and BRITO

Introduction

With the growing demand for energy and government interest in large public en-
terprises, the construction of hydroelectric power plants (HPPs) reached its peak by the
end of the 20th century (TULLOS; TILT, LIERMANN, 2009; CASTELLO; MACEDO,
2016). The demand for electricity aroused Brazil’s interest in the expansion of its generat-
ing park, prioritizing the building of large HPPs in the country (MME, 2007). State and
Brazilian energy sector data indicate that the country intends to add about 2.8 GW /year
of hydroelectricity by 2027 (MME; PDE, 2019), with the North region and the state of

Parand being the focus of this expansion.

Brazil is known as one of the largest producers of energy from hydroelectric sources,
due to the privileged territory and its rivers with enough flow to produce electricity
(CARVALHOQO, 2003; DERROSSO; ICHIKAWA, 2014; IEA, 2017).

HPPs have played a key role in meeting purposes such as water and energy demand,
flood control and irrigation (MANATUNGE; NAKAYAMA ; PRIYADARSHANA, 2008;
YANKSON et al., 2016). However, the construction of HPPs is one of the anthropic
actions that most negatively affect nature and society. Despite being recognized as re-
newable energy sources, they are responsible for flooding areas of native forest; diversion
and alteration of river courses; habitat loss, among other impacts on the ecosystem and
biodiversity (SOITO; FREITAS, 2011; FONSECA, 2013; FEARNSIDE, 2015).

Richter et al. (2010) highlight that the benefits of HPPs are usually delivered to
urban centers or agricultural developments on an industrial scale, so river-dependent
populations commonly experience disturbances in their livelihoods, loss of food security
and other impacts on their cultural, spiritual, and physical activities. Although HPPs
provide benefits to society, such as the energy supply itself, adverse impacts are much
more common and typically outweigh the benefits for downstream populations, resulting
in reduced incomes and livelihoods.

The Amap4, a Brazilian state located on the left bank of the Amazon River, in
the so-called eastern Amazon, has four HPPs in its territory: Coaracy Nunes, Cachoeira
Caldeirzo, Ferreira Gomes and Santo Ant6nio do Jari (UHESA]J), on the border of Amap4
and Para. Together, they produce approximately 922 MW and are fundamental to the
interconnection of the energy production matrix of Amap4 to the National Intercon-

nected System (SILVA; LIMA; SILVA, 2016).

The implementation of HPPs in Amap4, as well as other hydroelectric plants in
the country, contributes to changes and reordering in the urban and rural centers of the
municipalities affected by them, bringing environmental and socioeconomic repercussions.

In the context of the progressive development of Amap4, the implementation of the
UHESAJ, in May 2014, is a modifying enterprise of natural areas causing environmental,
social and economic impacts. Thus, it is imperative to understand how the transforma-
tions of the environment have affected society, the landscape and the environment, since
the socio-environmental studies of HPPs on communities are still incipient, especially
about the Jari Valley.
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This research seeks to identify and analyze the perceptions of local actors affected
by the UHESA], in the Jari Valley, State of Amapa. To this end, we assume that impacts
provided by the implementation and operation of the UHESA] led to significant negative
changes in the socio-environmental conditions of the communities, producing consis-
tent changes in the way income is obtained, pre-existing economic activities and local
environmental and social characteristics.

Methodology

Study Area

The study area comprises four (4) communities of the municipality Laranjal do Jari
(AP), directly affected by the UHESA]: Sao Francisco do Iratapuru or Iratapuru (upstream
of the dam), Santo Antdnio da Cachoeira or Cachoeira, Sdo José and Padaria (located
downstream of the dam).

These riverine communities have their livelihoods based on extractivism, especially
the Amazon nut (Bertholletia excelsa Bonpl), subsistence agriculture and fishing for family
support (ECOLOGY BRASIL, 2009b, OLIVEIRA, 2012).

The communities are settled in the area known as Jari Valley, characterized by the
presence of primary rainforest, rich in forest resources, such as Amazon nut, agaf (Euterpe
oleracea Mart.), white pitch “breu branco” (Protium pallidum Cuatrec), copaiba (Copaifera
duckei Dwyer) and andiroba (Carapa guianensis Aubl.) - sources of exploitation of extrac-
tive populations and important resources for the regional economy (OLIVEIRA, 2012;
GREISSING, 2010).

The UHESA] is located on the Jari River, on the border of the states of Amapa and
Par4, in the territory of the municipalities of Laranjal do Jari (AP) and Almeirim (PA)

(Figure 1). The UHESA] operates as a run-of-river reservoir and has a 31.7 km long lake
with installed capacity of 373 MW (CESBE, 2018; ECOLOGY BRASIL, 2009b).
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Figure 1 - Location of the UHESA]J and spatial disposition of the communities
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Socioeconomic characteristics of respondents

The occupations of the 42 respondents (26 men and 16 women) comprise mainly
extractivism, family farming and housework. The age ranged from 21 to 76, with a long
time of residence with an average of approximately 36 years, confirming the consider-
able participation of people living for several years in the Jari Valley, who proved to be
profoundly aware of the reality of the communities studied before and after the construc-

tion of the HPP.

Data collection

For data collection, field work was carried out betwe/en July and November 2018,
by participant observation (GIL, 2008; MARTINS; THEOPHILO, 2009), conducting

interviews and documentary analysis.

During our stay in the communities, participant observation allowed us to un-
derstand the socio-environmental context, in its physical, economic and social aspects
to which residents live and the relationships between people and the new environment
reconfigured after the implementation of the hydroelectric plant. We also conducted 42
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(forty-two) semi-structured individual interviews with open and multiple choice ques-
tions with the residents of the Iratapuru, Cachoeira, Sdo José and Padaria communities,
addressing the following aspects: expectations related to the presence of the HPP in the
region, environmental and socioeconomic impacts, in addition to the status of access to
natural resources, observed by the communities after the implementation of the UHESA].

The members of the communities to be interviewed were selected in collabora-
tion with community leaders, using the snowball selection method, according to Baldin
and Munhoz (2011), where early study participants indicate new participants who in
turn indicate new participants and so on, until the proposed goal is achieved. With this
method, the saturation of information occurs when new interviewees start to repeat
the contents already obtained in previous interviews, without adding new information
relevant to the research.

To be considered a participant, the respondent should preferably be a resident of
the communities studied, head of family or family guardian and over 18 years old.

To identify the main impacts resulting from the implementation of the UHESA]
for the area, information was also compiled from the analysis of documents such as the
Environmental Impact Study (Estudo de Impacto Ambiental - EIA), Basic Environmen-
tal Project (Projeto Basico Ambiental - PBA), Environmental Impact Report (Relatério
de Impacto Ambiental - RIMA) and monitoring reports of the UHESA] (ECOLOGY
BRASIL, 2009 a, b, ¢), which contributed to the data analysis.

Data analysis

The Bardin content analysis (2010) was used to analyze the perception of affected
communities. This methodology aims at the analysis of communication objectively, by
which reliable inferences of data and information are sought, from written or oral speeches,
enabling more efficient exploration of the declaration of social actors (SILVA; GOBBI;
SIMAO, 2005; MARTINS; THEOPHILO, 2009).

The interviews were transcribed and analyzed by themes, which were being coded
as they emerged during the field investigation. Initially, a prior analysis of the material for
organization was performed, followed by exploratory analysis - stage of the codifications
and classifications of the materials and, finally, the interpretation of the collected data.
The selection of themes and criteria is based on different data sources and information
from the existing literature on the impacts of hydroelectric power plants (BERMAN, 2007;
FEARNSIDE, 1999, 2015; SOITO; FREITAS, 2011; SICILIANO et al., 2015; YANK-
SON et al., 2016, SICILIANO; URBAN, 2017). The criteria used are shown in Table 1.

A relative frequency analysis of these themes was also performed as the sum of the
answers given to a certain theme on the sum of all the items answered, to list the themes
related to the impacts of the HPE, which occur more frequently in the interviews.
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Results and discussion

In this section, we present the expectations with the arrival of the hydroelectric
plant, the effects of the UHESA]J on socioeconomic activities, environment and access
to natural resources. For the purpose of analysis, the perceptions are organized in a sum-
mary table and, when necessary, this summary is complemented with the transcription
of excerpts of statements.

Expectations

The general analysis indicates that the communities had expectations related to
the improvement of quality of life, in the sense of providing services such as quality water
and energy, sanitation and sewage system and job opportunities. These expectations were
created due to the signing of the understanding protocol, in which the company Jari En-
ergética S.A. committed to relocating and building houses for the communities Cachoeira
and Iratapuru, with the supply of 24-hour energy, water treatment, among other commit-
ments contained in the impact mitigation programs (ECOLOGY BRASIL, 2009 a, b).

However, when asked about meeting expectations, 90% of the respondents an-
swered negatively because the commitments made in the understanding protocol were not
fully executed, generating dissatisfaction and conflicts between the communities and the
consortium responsible for the HPPR The community reported the dissatisfaction of seeing
the “linhao de Tucurui”, which transmits the energy generated by the UHESA]J to the
capital and other regions of the country, crossing the communities without them, the main
affected, having access to electricity. The statement below expresses this dissatisfaction:

They said there was going to be power from this dam, but there isn't. If it
wasn't for this old engine here that Jari gave us, our life would be worse. The
power grid goes over our head, but the power doesn’t get here (50-year-old
man from Cachoeira).

Analysis of impacts from the perspective of affected communities

The perception of the interviewees points to the formation of the reservoir as one
of the main effects of the presence of the UHESA] in the region, bringing changes such
as the elevation of the river level, alteration of water quality, erosion of the river bank,
relocation of communities, loss of species of local fauna and flora - directly influencing
access to natural resources and the change in regional landscape beauty.

The changes perceived by the community were classified into two (2) main cat-
egories: socio-environmental impacts and on access to natural resources. Table 1 shows
the result of the categorization of the data, where the categories, the criteria used, the
impacts mentioned by the local actors and the frequency that the impacts occur in the
interviews are displayed.

Socio-environmental impacts
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The main records of social impacts were loss of leisure areas, conflict with outside
fishermen, relocation of the community and decrease in income (Table 1). The most
reported impact concerns the loss of areas used for leisure. With the formation of the
reservoit, the waterfalls and beaches were submerged, the waterfall of Santo Antdnio lost
its scenic beauty and the leisure activities nearby were impaired.

The Rivers Jari and Iratapuru have great importance for the members of the four
communities studied since they have waterfalls and beaches along their course used for
a family fun time. (ECOLOGY BRASIL, 2009b; LEITE, et. al., 2015; CAMPOS, 2016).
The leisure activities practiced by the riverine population are related to the elements of
nature such as river baths, waterfall walks, boat rides and recreational fishing - considered
a social event by the communities.

All these practices represent important events to preserve their memories and
memories of the place, especially the waterfall of Santo Antdnio. The longing in this
report demonstrate this:

A lot of beautiful waterfalls dried. There was a waterfall that I thought
was very beautiful. I liked that waterfall very much (53-year-old man
from Padaria).

It was very beautiful here. There was a waterfall, an island here, another
over there and the “lajeiro”. We had barbecue and bathed there. It was very
beautiful. All this is over, where it was our place, where my father taught
me how to fish (45-year-old woman from Iratapuru).

There was also mention of conflicts with commercial fishermen from outside the
region coming to fish in the vicinity of the communities and inside the Iratapuru River
Sustainable Development Reserve (SDR), using predatory and forbidden fishing gear,
such as harpoon and trawl nets. Fishing in the SDR was facilitated due to the improve-
ment of the navigability conditions of the Iratapuru River - resulting from the filling of
the UHESA] reservoir - promoting access to reserve borders. These conflicts can be
considered secondary to the implementation of the UHESA] in the region, however it is
emphasized that indiscriminate fishing competes directly with the family fishing, which
is simpler and rudimentary, of communities generating serious conflicts, as illustrated in
the report below:

Many fishermen come here from Laranjal to hunt and fish and sell in the
city. They don’t respect spawning, they take the big fish, and the small ones
they don’t bother to leave them in the river. We (from here) catch the small
fish and let them go because we know we’re going to need them in the future
(30-year-old woman from Sao José).

When the waterfalls dried up, we ran out of fish. The little that's left, the
shellfishers from Laranja come fish and there’s nothing left for us. The com-
munity has no chance of fishing anymore (64-year-old man from Padaria).
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Table 1 — Perception of local actors about the impacts of the implementation of the UHESA]J

Categories Criteria Impacts Communities Total | Freq.%
Cacho-
Iratapuru | eira Padaria | Sao José
Death of fish 14 6 11 5 36 7.2
Death of trees 15 3 6 4 28 5.6
Decrease in fish 10 5 8 4 27 5.4
Changes in water quality 11 3 7 3 24 4.8
Deforestation 9 4 7 3 23 4.6
. | Changes in flora, Riverbank erosion 7 8 5 20 4.0
ir;lg;rccirslmenta fauna, hydrology Change in scenic heritage 2 10 3 18 3.6
and ecosystems Hydroelectric lake construction 12 1 1 0 14 2.8
Rising river level 12 1 0 0 13 2.6
Mercury contamination 3 0 4 5 12 2.4
Decrease in river water flow 0 5 3 2 10 2.0
Destruction of the riparian forest 5 0 4 0 9 1.8
Increase in mosquitoes 3 0 1 2 6 1.2
Increased incidence of malaria |2 0 0 0 0.4
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Death of the agaizais 11 7 13 5 36 7.2
Difficulty fishing 10 5 13 5 33 6.6
Impacts on access to | Difficulty hunting 7 1 11 4 23 4.6
Impacts on ac- | resources for subsis- .
Loss of trees for medicinal and com-
cess to natural | tence and food se- _
_ mercial use 14 1 2 2 19 3.8
resources curity (water, forest,
land, fisheries) Loss of chestnut trees 3 0 6 3 12 2.4
Loss of farmland 7 4 0 0 11 2.2
Increased distance to access water 6 0 0 0 6 1.2
Categories Criteria Impacts Communities Total | Freq.%
Cacho-
Iratapuru | eira Padaria | So José
Loss of leisure area 8 4 5 3 20 4.0
Conflict with outside fishermen 4 6 5 3 18 3.6
Community relocation 7 0 0 4 11 2.2
o Decrease in income 4 2 3 1 10 2.0
Changes in income : —
Social impacts generation acti- Risk navigation 9 1 0 0 10 2.0
vities, habits and Impact on tourism 1 2 4 2 9 1.8
social cohesion Bond destructuring 6 0 0 2 8 1.6
Increase in thefts and violence 3 2 0 0 5 1.0
Increase in alcohol consumption 4 0 0 0 4 0.8
Fear of dam disruption 0 1 8 3 12 2.4
Unemployment 1 3 1 3 8 1.6
Total 204 76 141 76 497 100.0

Source: Prepared by the authors, 2019.
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The EIA-RIMA of the UHESA] shows that one of the conflicts in the region of the
communities is related to the invasion of hunters, fishermen and prospectors within the
SDR (ECOLOGY BRASIL, 2009b). These conflicts arise because fishermen approach
in order to practice predatory fishing, an attitude considered unacceptable by residents.
On the other side of the story, the fishermen, coming mainly from the headquarters of
the municipality of Laranjal do Jari, argue that one of the best places for fishing is the
area upstream of the Santo Antdnio Waterfall and that, therefore, many venture to fish
in these areas, generating disagreements with the residents of the region. It is noteworthy
that the conflicts are accentuated by the lack of supervision by the responsible environ-
mental agencies.

The implementation of the UHESA] led to the relocation of the Cachoeira and
Iratapuru communities. The first community had their houses rebuilt in an area adjacent
to the previous village, in a process started in 1995 and completed in 2001. The second
community was relocated to a place relatively distant from the river, totally altering the
dynamics and relations of the riverine with the river and the resources of the region

(ECOLOGY BRASIL, 2009 b).

Although the resettlement program has delivered new houses with sanitation
network and other improvements, residents have faced problems such as multifamily
occupation in houses with dimensions planned for only one family (ECOLOGY BRASIL,
2009 a), poor supply of water and energy - resulting from poorly implemented impact
mitigation activities.

Bermann (2007) and Cruz e Silva (2010), state that those affected by HPPs can have
their way of life impaired, since in many cases they are implemented without considering
local actors, nor allow an effective participation of populations in decision-making. The
residents of the Iratapuru community claim to have their way of life changed, because
they had to leave their homes, on the riverbanks, which made it difficult to perform daily
activities such as unloading goods, transportation of people and access to water. The
excerpt below illustrates the most common statements:

My sadness is that I lived near nature and I don’t anymore. Living away
from the river and water got worse. There is no water in the village, so
we often ran out of water even to drink. If we wanted to drink, we had to
get rainwater or load, in the wagon, from the river home. Before, to have
water, we only had go out the door of the house and get it (54-year-old
man from Iratapuru).

Relocated families complain that they have not been informed about the reloca-
tion process and that they did not adapt to the new territory and the new way of living.
Nowadays, their new houses are far from the river, causing a rupture of the strong rela-
tionship between the riverine and the waters - the guiding thread of their daily activities.
Campos, Mendonga and Campos (2018), studying the impacts of the UHESA] on the
[ratapuru community, highlight that the relocation of these families not only represented
a change in the physical and structural space, but also altered the perception of residents
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regarding the relations with nature and the new environment with which they have no
identity, nor a feeling of belonging.

Studies on the theme of hydroelectric power plants show that HPPs are imple-
mented in social spaces created by and for riverine populations to produce their liveli-
hoods through agriculture and fishing. Thus, the construction of HPPs occupy spaces of
sociocultural reproduction and end up generating conflicts whose essence, for some, is
the appropriation of geographic space as a form of specific merchandise for the genera-
tion of hydroelectric power; and, for others, the social use of sociocultural reproduction
as a way of life (BERMANN, 2007). Therefore, the relocation of populations, the loss
of living areas, the fear of dam disruption and the modification of the landscape impose
important changes in the daily life and territory of the affected communities (CRUZ;
SILVA, 2010; BORGES, SILVA, 2011). At the end of this process, what remains is the
deprivation of the territory and the memories lived in the old one.

Bermann (2007) and Koifman (2001) stress that the construction of an HPP rep-
resents, for the affected populations, the destruction of their life projects, determining
the removal of their lands without presenting compensations that can, indeed, ensure
the maintenance of their reproductive conditions at the same level as that found before
the implementation of the enterprise.

The environmental impacts are related to transformations in the physical envi-
ronment, especially the river, the Santo Antdnio waterfall and forests. The most striking
changes relate to the decrease and death of fish, death of trees, changes in water quality,
erosion of the riverbank, deforestation and alteration of scenic heritage (Table 1). The
latter is directly associated with the presence of the Santo Antonio waterfall and the
natural elements that surround it (ECOLOGY BRASIL, 2009¢).

These impacts are marked in the memory of the community because they arose
during the period of preparation of the land for the physical facilities of the HPE, includ-
ing the river damming. In this phase, the changes in the physical aspects of the environ-
ment modify the natural configurations due to the use of machinery and equipment to
deforest the area and form the reservoir, affecting the morphology of the riverbed and
the species composition of riverine areas (ECOLOGY BRASIL, 2009¢; TULLOS; TILT,
LIERMANN, 2009).

Following this reasoning, Derrosso and Ichikawa, (2014) reinforce that it is at the
time of the construction of the dam that the main environmental and social problems
arise. At this stage, a large extension of land, mostly productive, is flooded causing serious
changes in the social and ecological system.

Fish death, a recurrent impact on HPP impact studies, is also present in the memory
of riverine communities. According to them, the fish died during wildlife rescue activities.
After the start of the operation, they witnessed an episode of fish death in the Jari River,
around the UHESA], which has contributed to the reduction of the supply of fish in the
region (PACHECO, 2015) and consequent change in the food patterns of the riverine.
The following statement illustrates how the fish deaths occurred:
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When they open the floodgates, the fish that are trapped descend and when
they close them the area dries, the water heats up and they die. This hap-
pened a lot during the works. At that time I saw a lot of dead fish buried
(66-year-old woman from Iratapuru).

Some impacts were more strongly reported than others, depending on the location
of the community in relation to the HPP dam, whether upstream or downstream. In the
upstream Iratapuru community, the respondents predominantly cited: death of trees,
decrease in fish, lake construction, increased river level and change in water quality.
These impacts are commonly perceived by residents because they have had their village
relocated and use the lake of the HPP for transportation, from the village to the head-
quarter of Laranjal do Jari, where the scenery of dead trees is accentuated.

Regarding the water quality, the changes generated by the construction of the dam
and reservoir filling trigger changes in environmental characteristics whose consequences
reflect changes in temperature, nutrient concentration, luminosity, particulates in sus-
pension, among others (ECOLOGY BRASIL, 2009 b, ¢). These changes are reflected in
the daily life of all communities, hindering access to drinking water for consumption and
bringing concerns regarding the effect of river water intake for their health, as observed
in the following statement:

When the trees of the lake began to die the water was stinky. It'd go down
and make everything stink. After this hydroelectric plant, the water never
cleaned up. In winter the water gets darker, it looks like mud. And how
are we going to drink that water? (56-year-old woman from Iratapuru).

The limnological monitoring reports of the UHESA] - dealing with the water quality
of the Jari River - indicate that the parameters of water quality such as color, turbidity,
presence of solids and coliforms were elevated soon after filling the reservoir in 2014, and
that they remained so until the release of the 2017 reports, thus confirming the percep-
tion of residents regarding the changes in the quality of the river water (ENERGIAS DE
PORTUGAL, 2017a).

Changes in water quality affect the survival rates of fish populations. The decrease in
the movement of the dammed waters in the reservoir lake causes changes in temperature
and dissolution of carbon dioxide and oxygen, decreasing the quality of the water and
influencing the survival of fish and the health of the populations affected by the HPP that
consume this resource (FEARNSIDE, 2001; AGOSTINHO; PELICICE; GOMES, 2008).

On the other hand, the communities downstream of the UHESA] (Cachoeira,
Padaria and Sio José) reported deforestation and erosion of the riverbank as marked
impacts. Regarding deforestation, local actors reported that it had been observed in order
to build the construction site and that; in addition, the region has been suffering from
illegal deforestation to obtain wood and use of the area for agriculture.

As for the erosion of the riverbank, the residents of Cachoeira and S&o José con-
siderably mentioned this impact. In these communities, the riverbanks present a process
of degradation characterized as riverbank breaks. Erosion is attributed to the intense

12 de 20 Ambiente & Sociedade m S&o Paulo. Vol. 24, 2021 m Original Article



Socioenvironmental impacts of dam in the Jari Valley, Amapa, Brazil: community perceptions

movement of vessels with loads and workers, in the construction phase, which produced
small waves, contributing to the landslide of the riverbank. The statement below illus-
trates this situation:

The impact was so great that it wiped out the riverbank. When we “gave
faith”, the river was huge (41-year-old woman from Cachoeira).

During the construction of the UHESA], the opening of accesses, dam construction
and river diversion caused acceleration of erosive processes, so that the surroundings of
the HPP reservoir have areas with slight, moderate and strong susceptibility to erosion

(ECOLOGY BRASIL, 2009 b).

The 2017 erosive process monitoring report points out that erosion of the down-
stream to the UHESA] is due to anthropic intervention, soil texture characteristics and
natural movement of river water (ENERGIAS DE PORTUGAL, 2017 b). It highlights
that the evolution of erosive processes is associated with hydrological periods and that
the measures taken have proved to be efficient. However, considering the report of resi-
dents of erosive resumptions, it can be said that containment measures are not having
the expected effect and that it is necessary to continue monitoring in these areas.

The river’s cliff fell. The cliff was much bigger, but the watercrafts went
straight through full of worker and knocked everything down. They put
stone to decrease the strengh of the water, but the stones fell into the river
and the cliff continues to fall. It won’t be long and our houses will fall into
the river (21-year-old man from Sio José).

Impacts on access to Natural Resources

Impacts on natural resources were those that affected the quality of services offered
by the environment of the region, capable of reducing the well-being of the populations
living there.

Flooding of the forest led to the death of the acaizais, the loss of fertile land - used
for agricultural activities - but above all represented the decrease of species of interest of
hunting and fishing resources. Table 1 displays the impacts on access to natural resources.

The HPP promotes changes in ichthyofauna of interest for human consumption,
decreasing the species and affecting human populations that depend on these resources
for subsistence (JUNK; MELLO, 1990; AGOSTINHO; PELICICE; GOMES, 2008). It
was no different with the communities studied. Community members have suffered nega-
tive effects on subsistence fishing. The reports indicate that it is increasingly difficult to
catch fish for feeding, due to the decrease in the number of fish and the increase in the
distance to access new fishing sites. The excerpt below demonstrates these difficulties:

In those times there was a lot of fish, we chose the fish that we were going to
kill to eat. Today, if you see the first one, you kill because, if not, you don’t
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eat lunch. You can only fish there at the headwaters of Iratapuru, which is
too far to go. We go because we need to (45-year-old man from Padaria).

These impacts reveal a decrease in the ability to obtain fishing resources and other
sources of protein, essential for maintaining the food and economic security of commu-
nities. Santos, Cunha and Cunha (2018) and Chandy et al, 2012, in similar scenarios,
concluded that the impacts of the hydroelectric plant resulted in a decrease in the
amount of fish, causing the increase in the social vulnerability of fishing as an economic
and subsistence activity, corroborating the situation observed by the populations affected
by the UHESA].

The death of the acaizais harmed the residents of Sdo José and Cachoeira, who
depended on the collection of the agai, native of the region, to complement income,
especially in the post-harvest period of the chestnut. The excerpt below illustrates this:

From the agaizal we took for consumption and to make money, but it’s
all gone. That was the first major loss we had. That was an impact they
didn’t make a payment to make up for. We're left with only the damage
(66-year-old woman from S#o José).

The dynamics of economic activities took place, first with the chestnut harvest,
after which the communities worked with subsistence agriculture and agai collection
and, later, with fishing to complement family income. However, with the effects of the
UHESA] this cycle was compromised, especially due to the loss of the agaizais and the
decrease in fishing resources. Jeric6-Daminello et al. (2016) also identified that non-timber
forest products such as agaf, in addition to the use for family consumption, are important
sources of income for populations affected by the Tapajés HPP

The flooding of the region near the communities, caused by the dam, and de-
forestation to form the construction site also reduced access to forest resources such as
andiroba, pracaxi (Pentaclethara macroloba Wild), rubber tree (Hevea brasiliensis (Willd.
ex A.Juss.) Miill. Arg.), virola (Virola surinamensis (Rol. ex Rottb.) Warb.), cedar (Cedrela
sp PBrowne) and chestnut trees present in the 4rea, a direct influence of the enterprise.
In addition to the ecological functions performed by these species, such as providing
food for ichthyofauna, birds and mammals in the region, residents also cited uses for
the construction of houses and vessels and also for medicinal and commercial purposes.

Therefore, since the implementation of the UHESA] in the region, most changes
on access to natural resources are reflected in decreasing livelihoods and reduced access
to existing resources. The loss of the most fertile land in lowland soils, access to fish and
hunting and the decline of acaizais affected the acquisition of food, compromising the food
and economic security of communities. This reality is recognized in the statements below:

The resources of the area changed a lot. Before they were preserved, most
people could get their livelihoods from the area. Today the acaizais died,
the andiroba, the pracaxi and the fish decreased. Before I took between
500 and 600 kg of andiroba and sold to make extra money (31-year-old
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man from Iratapuru).

It was such a misleading advertisement. At the meeting, they said that the
fish would continue, the trees and the acai too. But what happened was:
the acai was over; the fish reduced, the forest at the site of the dam, which
was the most beautiful thing, today you only see stone. Now they generate
energy there and the environmental impact was too great for us. Now even
eating has gotten harder (45-year-old man from Padaria).

On food safety, the narratives also describe that getting food was compromised.
Before the UHESA] was implemented, if there was a need for food they easily accessed it
through hunting, fishing and agricultural products produced by them, but with the HPP
and the impacts on the environment the preys disappeared as well as the fish, therefore,
they had to resort to the market to supply the family with basic supplies for human sur-
vival. The excerpt below describes this scenario:

Before you went to the river, put a net, caught a little piabinha and fed
your family. But after this dam it’s been a long time that we spend all day
without eating, try fishing and can't, even to eat. And that happened after
this dam here. In these times of crisis, you only eat if you have money to
buy in the market and most of the time we don’t have money (28-year-old
woman from Sio José).

These additional expenses have negatively affected residents’ livelihoods and
made them increasingly dependent on the city’s food supply market. This scenario was
observed by Siciliano and Urban (2017) and Yankson et al. (2016), who studying dams
from Africa and Asia, concluded that the reduction of forested areas for the construction
of HPPs severely undermined the livelihoods of local communities and increased the cost
of living. According to them, in developing countries, rural areas, which have as their
core activity family agriculture, are heavily dependent on natural resources, responsible
for the livelihoods of the poorest.

Considerations

Before the implementation of the UHESAJ, the communities studied had an in-
tense bond with the territory and nature, particularly with the river and the forest. The
perception of the community about the impacts of the UHESA] indicates that the changes
resulting from the formation of the reservoir are remarkable. The filling of the reservoir
reflects the flooding and isolation of areas with important resources for the provision of
supplies for the subsistence of communities. The resulting reality is marked by the reloca-
tion of communities, the decline in the availability of natural resources, impairing food
self-sufficiency and interfering in social and economic activities. As for the communities,
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they are left with readapting to the new life imposed to them and the establishment of
new socio-environmental relations with the new, physically transformed environment.

The restoration of post-construction impacts has not been adequately implemented,
especially with regard to the supply of water and energy, thus the expectations gener-
ated were not addressed. Therefore, it is necessary to provide electricity to the affected
communities, since it can provide a larger set of subsistence alternatives and reduce
dependence on forests and their resources.
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Resumen: La expansién del sector eléctrico brasilefio est4 basada en la
construccién de nuevas hidroeléctricas. Sin embargo, estos emprendi-
mientos generan diversos impactos, especialmente sobre las comunida-
des riberefias. Asi, este estudio examiné las percepciones de las comu-
nidades locales sobre los impactos socioeconémicos y ambientales de la
hidroeléctrica Santo Anto6nio do Jari, en Amap4. Los datos se obtuvie-
ron mediante la aplicacién de formularios, utilizando el método “mues-
treo de bola de nieve”. Para analizar la percepcién se utilizé el analisis
de contenido de Bardin. La investigacién revel6 que, antes de la im-
plantacién de la hidroeléctrica, las comunidades tenfan un vinculo muy
intimo con el territorio y la naturaleza, de modo que las percepciones
mas evidentes de las comunidades incluyen los impactos ambientales,
reubicacién, cambios en los medios de subsistencia y acceso a recursos
naturales, importantes para el mantenimiento de esas comunidades.

Palabras-clave: Cambios socioambientales, comunidad riberefia, Santo
Antonio do Jari.
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