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Chapter 06 

ENVIRONMENTAL IMPACTS 

6.1. Impact on Environment in General 

It is said the main environmental impact of CSP technology is 'land use'. For a new 

central receiver type power plant, new high-voltage transmission lines and associated 

facilities may be required. The range of environmental impacts associated with 

construction, operation, and decommissioning of this plant as well as transmission 

lines and facilities will also be taken into consideration. 

A number of environmental factors have been identified for the consideration in a 

CSP project. For example, solar power plants can reduce the environmental impacts 

associated with combustion in fossil fuel power generation such as greenhouse gases 

and other air pollution emissions. However, concerns have been raised over several 

types of environmental impacts that could be associated with solar energy 

development, such as land disturbance, visual impacts, and the use of potentially 

hazardous materials in some solar systems. 

For example, all utility-scale solar energy facilities require relatively large areas for 

solar radiation collection when used to generate electricity at a commercial scale. The 

large arrays of solar collectors may interfere with natural sunlight, rainfall, and 

drainage, which could have a variety of effects on plants and animals. Also, because 

they are generally large facilities with numerous highly geometric and sometimes 

highly ref1ective surfaces, solar energy facilities may create visual impacts. Central 

tower systems typically usc conventional steam plants to generate electricity; these 

plants commonly consume water for cooling. As Tanamalwila area is an arid area, the 

increased water demand could strain available water resources. These environmental 

considerations, as well as impacts to wildlife, cultural resources, socio-economics and 
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other areas shall be addressed in the environmental impact assessment. Potential 

measures that can be implemented to avoid or mitigate impacts shall also be identified. 

6.2. Minimization of Land Usc Impacts 

According to the available 'land use' data of GsT Homer geo-spatial kit, most of the 

lands of selected site arc not agricultural or forest lands. I Iowever these lands can be 

used for agriculture if the lands are effectively irrigated._ The possibility of growing of 

low height cultivations is studied below. 

Tower 

7m 

Space for cultivations 

-----~'irclc 48 Circle 49 

• • • • ----~-. 
li' I 

• • • • .. 

Figure 6.1: A Space for Cultivations 
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Consider the designed hcliostats field layout for tower height of 180 m. The distance 

between heliostats circle 48 and 50 is about 90 m. The heliostat circle 49 does not 

obstruct heliostats in circle 50. The distance between heliostat circle 48 and 49 is 

about 44 m. I Iowever there should be enough space between heliostat circles for a 

cleaning vehicle. After leaving 5 111 space for a cleaning vehicle and 10 m for 

maintenance access, still there is a space of 29 111. The available space is 29 m wide 

and at least 4 m height after leaving a considerable space above. Accordingly this 

space can be used to cultivate plants shorter than 4m in a 29 m strip around the 

heliostat circle 48. 
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It is clear that most of the dry zone cultin1tions can be grown in the above space. 

Enough space is available after heliostat circle 20. The estimated space that can be 

used for cultivations is about 350 ha out of total land requirement of 624 ha. That is 

56% of total land requirement. 

6.3. Displacement of C02, NO, and S02 Emissions 

rhe main advantage in terms of environment of cc"11tral receiver power plant is the 

displacement of Carbon Dioxide and other hazardous emissions to the environment. It 

is calculated the displacement of Carbon Dioxide emission compared to a coal pm\er 

plant, assuming it will displace a coal power plant in the future. 

Capacity factor of the plant, assume 50(% 

Plant size 50MW 

Energy generated per year 5() X 0.50 X 365 X 24 X 1 00() 

219.000,000 kWh 

C02 per kWh i 0.963 kg 

Total C02 displacement 0.963 X 219,()00.000 kg 

21 0.897 Metric Ton 

NO, per kWh 2 
0.00014 kg 

Total NO, displacement 0.00014 X 219.000,()()() kg 

30.66 Metric Ton 

S02 per kWh 2 
0.00034 kg 

Total S02 displacement 0.00034 X 219.000,000 kg 

74.46 Metric Ton 

1 www.wikipedia.org 
2 http://en.citizendium.org \viki 1Conventional coal-fired power plantlt_note-M IT 
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