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Brazil - Ethanol

* 8-9 million ha (2% - agricultural area)
* 483 mills (0.4 to 4 million jobs)

* 568 million ton of sugar cane

* 58% ethanol/42% sugar

« 27 billion liters of ethanol (18%)

* 31 million ton of sugar

* 80-85 tons/ha

* 7,000 liters of ethanol per ha
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Energy fuel used in Brazil - 2008
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Sugarcane area (million ha)
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GLOBAL VIEW - Fossil fuel energy balance

Macedo et al. (2008) — Energy balance: 9-10




GLOBAL VIEW - Ethanol cost production
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Source: CANASAT - http://www.dsr.inpe.br/mapdsr/frame.jsp




2003

Source: CANASAT - http://www.dsr.inpe.br/mapdsr/frame.jsp




2008

Source: CANASAT - http://www.dsr.inpe.br/mapdsr/frame.jsp
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70% of the sugar cane cultivated area
is burned every year. 2008: 4.5 million




Aerial photograph (17/9/2008) one day after
sugar cane burning was prohibited due to the
low air humidity — Piracicaba/SP /Brazil
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» 10-12 hours cutting and carrying sugar cane stalks

» Constant inhaling of dust and smoke

 Higher air temperature and high air humidity

» Lack of clean water, restrooms and food storage and lodging
facilities

» Paid by the weight of sugar cane cut per day

» Considering 6 tons per day
» 70,000 machete moviments
» 4.5 km tranporting 15 kg of stalks at the time for a
distance of 3 meters
» Deaths by exausthion (20 only in the State of S&o

DAanilAal



30% of the sugar cane cultivated area
has mechanized harvesting.

Social problem: unemployment — but can
we call sugar cane cutting of a descent

job?
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Industrial effluents from the sugar cane/ethanol industry

* Sugar cane washing (2.58 m?3 of water/ton): 0.18 a 0.50 kgBOD/m? of efflu

 Effluent from the industry (1 m3 of water/ton): 1.50 kgBOD/m? of effluent
» Vinasse (10-13L of vinasse per L of ethanol): 17-20 kgBOD/m?3 of vinasse












Vinasse

10-13L/L of ethanol
pH 4.1
Temperature (C) 90.0
BOD (kg/m 3) 17.0
Nitrogen (kg/m 3) 0.36

Phosphorus (kg/m 3)
0.06

Potassium (kg/m 3)
2.00

300 m3/ha
(12-15% sugar
cane area)

Vinasse

10-13L/L of ethanol
pH 4.1
Temperature (C) 90.0
BOD (kg/m 3) 17.0
Nitrogen (kg/ha) 90.0
Phosphorus (kg/ha)
15.0

Potassium (kg/ha)
500.0



Source: Sergio Antonio Veronez de Souza
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The State of Sdo Paulo
200,000 km?



The State of Sao Paulo Sugar/ethanol mill locations
200,000 km?



Water Number Percent

river 1 st 151 49%
river 2 d 56 18%
river 3 1d 35 11%
river 4 th 14 5%

16%

Reservoirs 50










Strategies to reduce impacts

Higher productivity and efficient fertilization.

Control use of herbicides, pesticides and other chemicals on
sugarcane crops.

Enforce laws to protect and restore riparian buffers and soil erosion.
Stop burning.

Social laws.

Monitor use of water resources and impacts to water quality.

Promote industrial practices that reduce use of water and recycle.
(e.g. Project for water use reduction in the sugarcane industry
created by the Sugarcane Technology Center (CTC) Sao Paulo —
Brazil and more recently Dedini Company).

Implement public policies to promote reduction in water use (e.g,
charging for water use in the state of Sao Paulo is showing positive
results).




Strategies to reduce impacts of
production

Reduce production of vinasse by using less water in the industrial
process and by improving fermentation technologies (e.g.
Fermentec, Inc.).

Full treatment of water waste to reduce organic matter content and
nutrient concentrations.

Enforce laws banning discharge of vinasse into rivers and streams.

Maximize use of sugarcane by-products:

— Increase biomass-to-electricity efficiency in production of energy for
mills.

— Utilize vinasse to produce biogas.

— Utilize bagasse and agricultural residues to produce 2"d generation
biofuels (e.g. bio-oll).




