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ABSTRACT

Recently, there has been a growing interest in assessing the water footprint
(WF) of bio-diesel production from oil palms in Chaipattana-Mae Fah Luang Reforestation
Project, Phetchaburi Province, Thailand. The area is located in a rain-shadow and a major
cultivar used for commercial pineapple plantations causes soil infertility.

The objectives of this study were to quantify the WF of bio-diesel products
and total water use during the production process during the period from 2006 to 2010.
Process calculations started from cultivation, harvesting, and transportation of energy
crops, and production of bio-diesel. The framework of the WF assessment was developed,
following the method provided by Hoekstra et al. (2011), which was applied in the WF
assessment of oil palms and bio-diesel. Crop water use (CWU) was calculated using the
CROPWAT model version 8.0, on the irrigation schedule option. The result of CWU in
this study was theoretical CWU only.

The results showed that the WF of bio-diesel production from oil palms in the
period 2006-2010 was 15,249 L of water per L of bio-diesel (2,003 green, 6,992 blue and
6,254 grey WFs) for total WF and was 8,995 L of water per L of bio-diesel, excluding grey
WEF. The WFs of oil palms and palm oil were 3,989 m’ per ton and 13,249 L of water per
L of palm oil, respectively. The largest water consumption was found in blue WF (blue>
grey> green). The irrigation water (blue water) was the main water source during the dry
season. The largest use of freshwater on the oil palm plantation was approximately
1.3x10° km® per ha per year. The estimated demand for irrigation water will likely
increase by the year 2015. Finally, the oil palms had a relatively lower yield than the
harvesting standard, resulting in high WF value of bio-diesel in this study. Therefore,
efficiency in water management and technology should be improved in this area in order to
reduce water consumption and increase oil palm productivity.
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