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ABSTRACT

Currently, there are plans to build five hydroaliecidams in Southern
Chile, amounting to 2,750 MW, with a total floodiagea nearly 6,000 ha.
Given the relatively pristine ecosystem in Childzatagonia, where these
plants are to be located, potential environmentglacts associated with
this project have led to considerable public concdihis paper presents
results of the life cycle inventory related to tdam construction stage.
Hydroelectric dams require significant amounts akrgy and building

materials during construction. Data was obtaineoimfrenvironmental

impact assessment official documents mainly, amdstystem boundaries
include cements, steel, and materials transporh fpsoduction plants to

building sites. Results show that the flooding aleas not correlate with
the installed power, and LClIs are highly depenaentopographic features,
and transport distances.

INTRODUCTION

Currently, 33% of electricity generated in Chilenws from hydroelectric sources. All
Chilean reservoir hydroelectric plants are locatethe Andean zone, where rivers are mostly
sourced by melting ice from high lands (CDEC-SIG12). The LCI reported here is based
on inventories from a big hydroelectric complexbi built in Southern Chile, involving 5
reservoir plants and one pass-through, with a tostalled capacity around 2.75 GW. These
plants will be sited in the Baker and Pascua rhasins in the Xl Region, between latitude
47° and 49°S (Patagonia), Chile.

GOAL AND SCOPE

As a first approximation, a cradle-to-gate appro&as been followed here, including
construction operations, building materials, maehyn electricity generators, transportation,
and other upstream processes. Plant operationtenaimce, mechanical pieces replacement
and end-of-life activities were not included helbata was obtained from primary sources,
and official environmental reports (Centrales Haleztricas Aysen, 2008).
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RESULTSAND DISCUSSION

As shown in Table 1, the inventory data did notvshe direct correlation between land
transformation and installed power, due the simgylan the hydrographic basins. Indeed,
steep terrain upstream the dam will lead to loieoded surface area, than in the case of
flatter lands.

Additionally, dam size (ie. length and height), determined by the basin topographical
features and, to a lesser extent, by the powercagpd herefore, cement, steel and other
building materials requirements are also dependensuch local topographical features,
affecting directly the environmental burdens asseci to materials transport.

In the case of GHG emissions, Baker 1 showed thkeist level per MW installed, mainly
due to emissions from materials transport. The ggnesources used for this plant are
dramatically higher than others plants, that whiabuld determine the major magnitude in
the others emissions of the inventory.

On the other hand the main source of GHG emisgiofascua 2.1 comes from the use of
machinery for construction, based on internal costibn of fossil energy sources, as was
identified in other previous study (de Miranda, @D1

These cases support the idea that every singlehdarmsingular features, which determine the
environmental burdens.

Table 1: Life cycle inventory for dam constructiem Chile

Baker 1 Baker 2 | Pascuall Pascual2.1 Pascua?2.2

Coal, in ground [kg/MW] 1,87 0| 25110 | 34410 | 44010 | 2,8910
Gas, natural, in ground

[m3MW] 1,0416 | 76410 | 74918 | 1,1016 | 49510
Oil, crude, in groung

[kg/MW] 94216 | 655516 | 6,2010 | 1,2116 | 3,7916
Transformation to water

bodies, artificial [MYMW] 1,471¢ | 1,00116 | 1,518 | 1,331d | 2,57 16
GHG emissions to air [kg

COedMW] 30910 | 23016 | 24516 | 455816 | 1,67 16
Nitrogen oxides [kg/MW] 2,48 10| 1,6410 | 1,5010 | 42610 | 7,74 10
Sulfur dioxide [kg/MW] 3381b| 34910 | 51310 | 85610 | 4,16 10
BODs, water [kg/MW] 82416 | 6,1916 | 6,0516 | 15516 | 3,80 10
Sulfate [kg/MW] 1,6916 | 27010 | 1,8910 | 2,2710 | 1,42108
Qils, to soil [kg/MW] 24916 | 18316 | 1,841 | 49718 | 1,16 18
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Unfortunately, methane emissions from hydroeleatservoirs in the Southern hemisphere
has not been studied in depth, and reported worksbased on data from boreal zones
(Huttunene, 2002), and mostly in tropical and Ammaao zone (Barros, 2011)(Bastviken,
2011)(Rosa, 2004) (Kemenes, 2011)(Kemenes, 2014nédty, 2011). Moreover, reported
data on methane emissions rates from hydroelguaids vary over a wide range, and there is
no agreement on recommended values (Rosa, 2006)dts 2006).

It is important to mention that local consideratigolay a significant role in LCI inventory for
hydroelectric plants. Indeed, additional to theitaspographical features mentioned above,
consideration has to be made of the organic mettetent in the water system. In this respect,
it must be mentioned that cold high mountain Andeagrs feature negligible organic matter
content. Thus, methane generation due to anaedajgstion should be much less significant
than reported values for tropical latitudes, whigre high organic matter loads constitute a
considerable carbon source for biological procesassshown in the methane emissions
reported in the literature. At present, no studiasmethane evolution from pristine water
ecosystems such as Baker river in Chilean Patadiasidoeen reported in the literature.

Others relevant factors such as dam age, charaatien and impacts on biodiversity,
sediment composition and deposition, social dispteent or ecosystem modifications, and
impacts from decommissioning, are not included Inms tassessment as presented or
recommended elsewhere

CONCLUSIONS

This work presents LCI information associated te tonstruction of hydroelectric dams in
Southern Chile. Results show that the flooding ateas not correlate with the installed
power. LCI are highly dependent on topographicuiesst, and transport distances.
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