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The discussion paper “Organic carbon burial efficiency in a large tropical
hydroelectric reservoir” (Mendonça et al., 2015) contributes to interpreting a dataset
that will be useful in the ongoing debate on the net impact of hydroelectric dams on
global warming. The title needs to be changed, replacing “tropical hydroelectric
reservoir” with “sub-tropical savannah hydroelectric reservoir”. The dam in question
(Mascarenhas de Moraes) is in a Cerrado area in Brazil’s state of Minas Gerais. Calling
this part of southeast Brazil “tropical” will imply to most readers the humid tropics of
Brazil’s Amazon region, which is very different from the point-of-view of dams and
their greenhouse-gas emissions. Dams in the Amazonian biome have much higher
emissions (e.g., Barros et al., 2011). The title’s reference to the 272-km2 reservoir
studied as “large” is also somewhat misleading: most in Brazil will think of reservoirs
such as Tucuruí and Balbina that are over ten times larger.
The paper adds to interpretation of sediment samples collected in 2011. Previous
studies of the same dataset (Mendonça et al., 2012, 2014) have presented similar results,
but without calculation of “OCBE”, or organic carbon burial efficiency (the ratio
between buried and deposited organic carbon). The authors state (p. 18515) that
“…assessments of the OC [organic carbon] burial efficiency in hydroelectric reservoirs
are, to our knowledge, so far limited to one tropical (Kunz et al., 2011) and one
temperate system (Sobek et al., 2012)…”, referring to studies in Africa and North
America. I was surprised to see no mention of the study in Brazil by Sikar et al. (2009),
which presents data on carbon burial (although not expressed as a ratio).
What jumps to the eye of a reader of this paper is the lack of virtually any
mention, let alone any conclusion, regarding the place of the study in the wider debate
on net greenhouse-gas emissions from hydroelectric dams. The notion that carbon burial
in reservoirs is partially offsetting (if not completely neutralizing) greenhouse-gas
emissions from dams has been brought up by representatives of ELETROBRÁS and
Hydro-Québec in various events debating the global-warming impact of dams, albeit
without quantitative estimates to substantiate their implied neutrality (or even benefit)
(personal observation). Citing the International Hydropower Association (IHA, 2008),
an industry group, the Intergovernmental Panel on Climate Change (IPCC) Special
Report on Renewable Energy (Kumar et al., 2012, p. 474) emphasizes that “few studies
have measured carbon accumulation in reservoir sediments” and considers net
emissions from hydroelectric dams to be in doubt. Note that substantial emissions have
been found in many studies, especially in tropical dams (see Fearnside, 2015a). The
IPCC special report’s overall conclusion on reservoir emissions that “there is currently
no consensus on whether reservoirs are net emitters or net sinks” (Arvizu et al., 2012, p.
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84) appears to rest on two studies cited by the head of the IHA report (Goldenfum,
2012, pp. 118-119) where carbon accumulation in sediments was credited with making
the reservoirs net carbon sinks: Sikar et al. (2009) in Brazil and Chanudet et al. (2011)
in Laos. The call for carbon balance studies for whole-river systems refers to this
presumed benefit from dams (see Fearnside, 2015a). Note that “carbon balance” is often
used in a misleading way in this debate, since the sequestration of carbon refers to
carbon that, if emitted in the natural river, would be released almost only as CO2,
whereas much the carbon emitted by dams is in the form of CH4, which has a much
greater impact on global warming per ton of carbon. In addition, not all carbon buried in
reservoir sediments would be emitted to the atmosphere in the absence of a dam:
depending on the river in question, significant amounts would be deposited in locations
such as the Amazonian várzea (floodplain) or in ocean sediments.
FURNAS, the ELETROBRÁS subsidiary that financed the Mendonça et al.
(2015) study and owns the Mascarenhas de Moraes Dam, is the largest electricity
company in South America and one of the largest in the world. The company is an
important player in the high-stakes debate on greenhouse-gas emissions from dams and
related questions regarding carbon credit for dams as global-warming mitigation
projects and regarding Brazil’s national priorities for energy development (see
Fearnside, 2015b). A major FURNAS study on hydroelectric emissions claimed that
dams in Brazil’s Cerrado areas emit 100 times less greenhouse gases than equivalent
fossil-fuel based generation (Garcia, 2007). The study in question (e.g., Ometto et al.,
2013) has methodological problems that underestimate emissions from water passing
through the turbines and spillways (see Fearnside and Pueyo, 2012).
A tantalizingly anonymous comment on Mendonça et al. (2015) calls on the
authors to “better discuss a question of role of reservoirs as a sink of carbon instead the
source of biogenic gases to the atmosphere” (Anonymous, 2016). The wording “a
question of role” reveals that the comment’s source is Brazilian. Is this the voice of
FURNAS demanding recognition of a climatic benefit from carbon burial in its
reservoirs? The authors have already credited the reservoir with a beneficial carbon
balance (Mendonça et al., 2012). The Mendonça et al. (2015) study simply presents
their result (OCBE = 57%) without drawing any conclusions as to whether this is good,
bad or indifferent with respect to emissions. Certainly the lack of a conclusion on this
point is, at the least, very discreet. Given that only 57% of the carbon deposited in the
reservoir sediments remains buried, much of the 43% that disappears would be released
as methane, thus implying a substantial net impact on global warming as compared to
the natural river. How this emission compares to fossil fuels is dependent on a series of
methodological decisions that the hydroelectric industry is anxious to have decided in
ways that favor dams (see Fearnside, 2015a). Most importantly, Brazil’s choice is not
one of dams versus fossil fuels: the country is fortunate in having many better options.
These include not exporting electricity in the form of electro-intensive commodities like
aluminum (Fearnside, 2016) and major opportunities for energy conservation, reduction
of losses in transmission and distribution, and generation from massive potential wind
and solar resources (Baitelo et al., 2013; Moreira, 2012).
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