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T ucurui Dam, Brazil (Photo: Goldenconure.org)
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Google Earth image showing deforestation around Parakana in the state of Para in
the Brazilian Amazon.
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Environmental Impacts of Brazil’s Tucurui Dam:
Unlearned Lessons for Hydroelectric Development
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defoliants used to prevent regrowth along the transmission
line. Mitigation measures included archasclogical and faunal
salvage and creation of a “gene bank™ on an island in the res-
ervoir. Decision-making in the case of Tucurui was virtually
uninfluenced by environmental studies, which were done con-

Social Impacts of Brazil’'s Tucurui Dam

PHILIP M. FEARNSIDE

Instituto Nacional de Pesquisas da Amazénia (INPA)
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69011-970 Manaus, Amazonas, Brazil

ABSTRACT / The Tucurui Dam, which blocked the Tocantins
River in 1984 in Brazil's eastern Amazonian state of Para, is a
continuing source of controversy. Most benefits of the power

go to aluminum smelting companies, where only a tiny
amount of employment is generated. Often presented by
authorities as a model for hydroelectric development be-
cause of the substantial power that it produces, the project's
social and environmental impacts are also substantial. Ex-
amination of Tucurui reveals a systematic overestimation of
benefits and underestimation of impacts as presented by
authorities. Tucurui offers many as-yet unlearned lessons for
hydroelectric development in Amazonia.
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Apo6s 5 meses, corpo de ativista é achado
em lago da usina Jirau (RO)
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Brazil’s Belo Monte Dam: Struggle for the

Volta Grande enters a new phase (Commentary)
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Figure 4 Bubbles in a tributary in Santo
Antonio. (Grandin 2012, p. 14)



Hydroelectric Dams in the Brazilian Amazon as Sources of ‘Greenhouse’ Gases

by

PHILIF M. FEARNSIDE, MS, PhD (Michigan)
Research Professor, Department af Ecology,

National Institute for Research in Amazonia (INFA),

Caixa Postal 478,
AW 1-970 Manaus, Amazonas,
Brazil

INTRODUCTION Little basis exists for calculating emissions from res-

ydroelectric dams are commonly believed to have no
serious impact on the “greenhouse effect’, in contrast 1o

fossil-fuel use. However, the
principal reason for this fre-
quent assumption is ignorance
regarding the emissions of
hydroelectric dams. Reser-
voirs in Brazilian Amazonia
{Legal Amazon) contribute to
‘greenhouse’ gas emissions
from the region, although con-
tributions from currently ex-
isting reservoirs are small
relative to other anthropoge-
nic sources such as deforest-
ation for cattle pasture, The
four existing *large’ (> 10 me-
gawait [MW]) dams in the
region are: Balbina in the State
of Amazonas (filled in 1987),

ervoirs. However, existing information can be organized
in such a way as to draw the best possible conclusions
given the limitations of our knowledge. The present paper
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Fic. 1. Brazil' s Legal Amazon region (shaded in inset maplet) with the four existing large dams.



“It’s baloney and it’s much
overblown ... Methane is
produced gquite substantially In
the rain forest and no one
suggests cutting down the rain
forest.”

Karolyn Wolf, spokesperson for the US National
Hydropower Association responding to reports of
greenhouse gas emissions from reservoirs, 1995.
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Tucurui Foto: Museu Virtual de Tucurui.
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Greenhouse-gas emissions
from tropical dams

Philip M. Fearnside and Salvador Pueyo

Emissions from tropical hydropower are often underestimated and can exceed those of fossil fuel

for decades.

1" ropical hydroelectric dams, such as
those in Amazonia, emit significant
' amounts of greenhouse gases, especially

methane!*. These emissions have been
underestimated or ignored in many global
and national greenhouse-gas accounts.
If any justification is given for omitting
all or part of these emissions, it is usually
that they are controversial, uncertain or
with no consensus®. However, although
uncertainty regarding the quantities emitted
is substantial®, dam emissions need to be
included in all accounting based on the best

382

available data and calculation methods. Much
of the wide variation in the emissions ascribed
to tropical dams stems from omissions and
errors in accounting, rather than from the
physical measurements that are nevertheless
also subject to methodological problems.

The fact that substantial emissions are
involved can hardly be considered uncertain,
having been measured directly at reservoirs
such as Balbina in Brazil®> and Petit Saut
in French Guiana'. Dam emissions are of
two types: reservoir surface or upstream
emissions and those from the water that

passes through the turbines and spillways
(degassing or downstream emissions). Where
dam emissions are counted, they often
include only the upstream emissions, as in
estimates by Centrais Elétricas Brasileiras S.A.
(Eletrobras)’. The recent Intergovernmental
Panel on Climate Change special report

on renewable energy reviews life-cycle
assessments for various technologies and,

for the typical case (the 50th percentile),
ranks hydro as having half the impact or less
compared with any other source including
solar, wind and ocean energy”. The basis in

NATURE CLIMATE CHANGE | VOL 2 | JUNE 2012 | www.nature.com/natureclimatechange



Global warming potential
of methane

Years Gwep

Kyoto Protocol 100 21
Paris Agreement 100 28
IPCC ARG 100 27.2
20 80.8

“Basket” 350



Renewable Energy Sources and Climate
Change Mitigation

Special Report of the Intergovernmental
Panel on Climate Change
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IPCC (Intergovernmental Panel on Climate Change). (2011) Renewable Energy
Sources and Climate Change Mitigation: Special Report of the Intergovernmental
Panel on Climate Change. Edenhofer O, Madruga RP, Sokona Y, Seyboth K,
Eickemeier P, Matschoss P, Hansen G, Kadner S, Schlomer S, Zwickel T von Stechov
C (eds), Cambridge University Press, Cambridge, UK, 1075 pp [available at:
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Chapter 20

Drivers and impacts of changes in aquatia
ecosystems

entro de Manaus (Foto: Bruno Kelly/Amazénia Real)

https://www.theamazonwewant.org/amazon-assessment-report-2021/



20.13 Recommendations

e No more Amazon dams with installed capacity
=10 MW should be built. Dams with installed
capacity < 10 MW for a single town or village
can be built with proper environmental licens-
ing and using a risk-based approach. Rather
than building Amazonian dams, energy policy
should prioritize electricity conservation, halt
exports of electro-intensive products and redi-
rect investment in new electricity generation to
wind and solar sources.
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