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Abstract

New energy technologies, along with the benefits, are associated with challenges and Difficulties. Geothermal energy as
one of the renewable energies is a clean and sustainable energy source, yet its development still has some impact on the
environment such as: greenhouse gas emissions, noise pollution, surface and groundwater contamination, subsidence,
and seismicity. This paper provides a brief description of some effects of geothermal development on the air, water and
soil. Although, the use of this energy leads to the prevention of acid rain problems and dramatically reduces greenhouse
gas emissions and atmospheric pollution, in geothermal brine, drilling operations, Installation and Laying of pipelines,
contain materials which have the potential to damage the environment. In the following some of the measures to
monitor and reduce environmental impacts in different regions are described. In addition to discussing the risks
associated with the geothermal development, the paper describes some of the environmental monitoring and mitigation
measures that have been maintained by European regulation.
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Installed En.ergy Installed Enfargy Installed En?rgy Installed En?rgy Installed Enfergy Forecasting

Continent 1995 1995  n2000 o0 in2005 000 in2010 L0 in2015 o0 for 2020
MW GWh MW GWh MW GWh MW GWh MW GWh MW
EUROPE 722 3.881 1.019 5.864 1.124 7.209 1.643 11.371 2.133 14.821 3.385
AFRICA 45 366 52 397 136 1.088 209 1.440 601 2.858 1.601
AMERICA 3.800 21.303 3.390 23.342 3911 25.717 4.565 26.803 5.089 26.353 8.305
ASIA 1.980 10.129 3.075 17.390 3.290 18.903 3.661 23.127 3.756 22.084 6.712
OCEANIA 286 2.353 437 2.269 441 2.792 818 4.506 1.056 7.433 1.440
TOTAL 6.832 38.032 7.973 49.261 8.903 55.709 10.897 67.246 12.635 73.549 21.443
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[vy]y.v.
Installed Ener Installed in Energy in Forecast .
COUNTRY in2010  in 201g0y 2015 201g5y for 2020 Increase since 2010
MWe GWh MWe GWh MWe MWe GWh C;E'/Z‘““ E';/jrgy
ALGERIA 1
ARGENTINA 30
ARMENIA 25
AUSTRALIA 0.1 05 20 1
AUSTRIA 14 38 6
BOLIVIA 40
CANADA 20
CHILE 150
CHINA 24 150 100 3 12%
COSTA RICA 166 1131 260 42 380 25% 34%
CZECH REPUBLIC 5
DJIBUTI 50
DOMINICA 10
ECUADOR 40
El1 SALVADOR 204 1,422 204 1,442 300 20
ETHIOPIA 7.3 10 7.3 10 50
FRANCE 16 95 16 115 40 20 21%
GERMANY 6.6 50 27 35 60 20 -15 280% -30%
GREECE 40
GUATEMALA 52 289 52 237 140
HONDURAS 35
HUNGARY 5
ICELAND 575 4,597 665 5,245 1300 90 648 16% 14%
INDIA 10
INDONESIA 1197 9,600 1,340 9,600 3500 143 12%
IRAN 5
ITALY 843 5,520 916 5,660 1000 74 140 9% 3%
JAPAN 536 3,064 519 2,687 570 -16 -377 -3% -12%
KENYA 202 1,430 594 2,848 1500 392 1,418 194% 99%
LATVIA 5
MEXICO 958 7,047 1,017 6,071 1400 59 -976 6% -14%
MONTSERRAT 5
NETHERLAND 5
NEVIS 35
NEW ZEALAND 762 4,055 1,005 7,000 1350 243 2,945 32% 73%
NICARAGUA 88 310 159 492 200 72 182 82% 59%
PAGEIIJ]\?];XEW 56 450 50 432 70 -6 -18 -11% -4%
PERU 40
PHILIPPINES 1904 10,311 1,870 9,646 2500 -34 -665 -2% -6%
POLAND 1
PORTUGAL 29 175 29 196 60 21 12%
ROMANIA 5 0.1 0.4
RUSSIA 82 441 82 441 190
SLOVAKIA 5
SPAIN 40
SWITZERLAND 3
TAIWAN 0.1 1 0.1
THAILAND 03 2.0 03 1,2 1
TURKEY 91 490 397 3127 600 306 2,637 336% 539%
UK 15
USA 3098 16603 3450 16600 5600 352 11%
TOTAL 10,897 67,246 12,635 73,549 21443
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Parameter Concentration Reference
Hydrogen 150 pg/m3 daily average (1)
Sulphide (H2S) 100 pug/m3 for 1-14 days (average over the (2)

period)

20 pg/m3 up to 90 days (average over the period)

6 ng/m3 yearly average
0.2 ug/m3
20 pg/m3 daily average

Arsenic (As)
Mercury (Hg)
Boron (B)
Ammonia (NH3)
170 pg/m3 daily average

70 pug/m3>for 1-14 days (average over the period)

Antimonium (Sb) 5 pg/m3 daily average

10 pg/m3>for 1-14 days (average over the period)

(3) December 2007

Confidence interval 100 with respect to
TLV-TWA of 17 mg/m3 reported in (4)
(ammonia)

(3) Reference year 2004

Confidence interval 100 with respect to
TLV-TWA of 0.5 mg/m3 reported in (4)
(antimonium)

TLV-TWA = Time Weighted Average.

Ref: (1) WHO (2000); (2) WHO - IPCS; (3) MRL Minimal Risk Level (ATSDR); (4) ACGIH, (2006).
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Power Plant:

Releases

~40,000 tons of CO,
and

~12,000 tons of H,S
per year,

These gases
originate from
the heat source;
cooling magma.
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