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Abstract.
In the 21st century, there has been an increase in the demand and use of electricity by both the developing and the developed countries. There are wide array of electricity uses and this has increased the demand for this critical resource. As noted, the generation modes of electricity pose critical debates as nations strive to protect the environment in the production of electricity. There are both renewable and non-renewable electricity sources but the former are preferred to the latter. However, there are some organizations as well as nations which still rely on nonrenewable electricity sources and this poses critical challenges which are of concern to environmental protection, conservation as well as sustainability. The use of non –renewable electricity sources is also problematic since they are easily depleted and this puts sustainability at stake. As evident, electricity engineers and other stakeholders should play a core role in solving this menace. As such, this paper will discuss the causes of the nonrenewable electricity sources, focus on the effects and thereafter offer solutions to this challenge.







Introduction.
The demand for energy has significantly increased in the context of developed and developing nations. However, the demand for either renewable or non-renewable electricity sources is defined by the attached bottlenecks. In the context of electric engineering, non-renewable energy sources depict significantly good performance; however, their use is highly subjected to environmental as well as natural resource ethics (Zarfl et al., 2015). In reference to the existing engineering literature, the majority of developed nations rely on renewable energy sources to produce electricity, a factor which has been confirmed very easy and more beneficial to the countries and the world as well. Nevertheless, non-renewable energy sources which include natural gasses and gas generators have been found to produce high contents of electricity which is ten-fold to the renewable energy sources more so in the developing nations (Pao & Fu, 2013). Despite this benefit, non-renewable energy sources have also been found to have thought-provoking challenges in the power industries. 
In this concern Costa Rica is among the nations of the world which are in high demand for energy; a factor which has transcribed to increased reliance on non-renewable energy sources to complement power deficit. According to the energy literature, renewable sources supply about 98.1% of energy in the context of Costa Rica leaving about 1.9% reliance on fossil fuels (Atems & Hotaling, 2018). However, the growing demand for power has exhibited a temporary deficit, and hence the dependence on fossil fuels is now expected to double. With this reduced proportion of non-renewable energy resources used in Costa Rica, significant bottlenecks have been highly pronounced for causing environmental pollution and degradations.  It has been noted that the country is encountering a growing need for technical involvement to curb the growing power deficit and hence come up with solutions to the ideal problems of fossil fuels (Atems &Hotaling, 2018). Despite the growing power shortage, the power industry in the context of Costa Rica has shown the understanding that unlike renewable energy sources, non-renewable power resources are gifts of nature and can easily get depleted. In this regard, the country has been in the forefront to ensure adequate precautions and immediate intervention to access the risks attached to the non-renewable energy sources to access renewable energy transitions. This study sheds light on the causes, effects and the solutions to the problem with non-renewable energy sources.
Causes of nonrenewable electricity sources.
Non-renewable electricity comes from natural sources which will be easily replenished one day in our lifetimes. The most common forms of nonrenewable electricity energy source are the fossil fuels which include Coal, Natural gas, and petroleum (Pao & Fu, 2013). Each of these fossil fuel energy source has been found to poses inevitable contributions not only in electrical engineering but also to the ideal form of life. To begin with; coal, a black rock, has been of great use in electric engineering through burning to generate energy. Coal is often ranked depending on the how much carbonization it has gone through, stretching from peat (the lowest rank of coal) to anthracite (‘highest rank of coal) (Zarfl et al., 2015). Coal is commonly mined out of the ground through underground mining and surface mining (Lehmann &Gawel, 2013). Underground mung strategies are used whenever the coal is deeply located on the earth surface, and hence heavy machines are used to cut the coal out of the earth surface and bring it above the ground. Surface mining, on the other hand, is used when the coal is located very near the surface of the earth. To access the coal, power companies must first clear the area to allow coal to be easily cut. About 50% of the Costa Rica electricity is generated from coal. However, it has been realized that using coal is very dangerous in that it exposes harmful specks of dust and gases which can cause explosions. 
Petroleum (is a liquid fossil fuel) is frequently used to generate electric power. Engineers tend to trap crude oil from the underground rock formation. In many cases, crude oil has been found to bubble out of the ground(Würzburg et al., 2013). When the oil sources are located deep in the earth surface, heavy types of machinery are used to access the oil. From the evident literature, once the power companies initiate the drilling, they can produce every minute, hour and day of the year; a factor which makes petroleum a subject to replenish. Crude oil contains a combination of multiple chemicals, and hence refining is considered necessary to take some of these chemicals out (Würzburg et al., 2013). Petroleum has been often converted to gasoline which has multiple uses in energy industries among other fields. However, gasoline is an evident risk to the environment in that it emits harmful gasses as well as fumes into the environment and in the air that we breathe. It is expensive for engineering companies to trace and mine the oil. Technically installed drilling machines are deemed essential for excavating crude oil, and they have some sorts of risks attached.
Natural gas is the other form of fossil fuel that is trapped underground in reservoirs. It is the most common dangerous source of energy which is mostly made of methane among other forms of gases (Kahia et al., 2016). Natural gases exist in deposits a few hundred meters beneath the earth surface. For companies to access natural gas out of the ground, they drill straight down to create a space for trapping and bringing it on the earth surface. It worth to note that natural gas does not exist in big open pockets, rather, it is trapped in the rock formation that can stretch for kilometers. Companies use hydraulic fracturing to extract natural gases from the ground. Since the gases are bound by extremely hard rocks, miners send concentrated acids down to crack the rocks to let the gas escape; a factor which projects huge risks to the environment (Kahia et al., 2016). From an electrical engineering point of view, natural gasses are effectively burned to generate electricity which is intern used for multiple domestic and commercial purposes. Natural gases can be easily depleted, and hence we stand as the potential future risk that we will have to pay for unless we take alternative measures.
Effects of nonrenewable electricity sources.
[bookmark: _GoBack]Nonrenewable energy sources have been increasingly applauded for the huge benefits that they have posed to the power industry in that they are reliable and that they generate power that is far much better than that of renewable energy sources. However, these electricity sources have posted numerous hazards. To begin with, nonrenewable electricity sources are the leading causes of greenhouse gas emissions through the large content of carbon IV oxide and methane; which often contributes to climate change (Jaber, 2013). Different forms of non-renewable electricity sources emit varying levels of greenhouse gases.  Evidently, when power companies burn coal to generate electricity, a huge percentage of carbon IV oxide is emitted to the environment leading to unintended environmental contaminations. From another perspective, natural gases emit a lot of carbon IV oxide which is about 50% less compared to coal (Dogan &Seker, 2016). Moreover, natural gases emit about 15% fewer heat-trapping gasses compared to gasoline in the context of power generation. These greenhouse gases have also resulted to climate changes(Jaber, 2013). This is by causing a direct impact of rising temperatures as well as change weather patterns that impact human livelihoods through floods and dry season proliferates. In this setting, nonrenewable electric sources are changing the climate through impacting ecosystems, reducing their potential to cope with the changing climate and hence causing challenging biodiversity.
From another perspective, nonrenewable energy sources are the leading causes of air pollution. Arguably, nonrenewable energy sources do not only alter earth’s atmosphere through emission of greenhouse gasses, however, but they also bring about emission of many pollutants that have adverse impacts on human’s health and the environment as well. For instance, coal-reliant power generating industries are the leading sources of mass emissions to the environment in the context of Costa Rica. Once mercury has been emitted into the air, it gets to settle on the grounds, mixing with water and hence jeopardizing aquatic life. Mercury accumulates on organisms like fish, and it is, in turn, passed through the food chain to other organisms(Azadi et al., 2014). Studies have often established that mercury from nonrenewable energy sources has some propounding effects regarding our biodiversity and hence it creates ideal threats for people. As such, exposure to mercury can bring about neurological and neuro-behavioral effects to humans and more so to embryos and young children (Azadi et al., 2014). In addition to this, breaking down natural gasses, crude oil and coal have been found to emit other air pollutants such as nitrogen dioxide, Sulphur dioxide, and particulate matter. These gasses are a laudable risk once released into the ideal environment, and hence possible solutions must be enacted in power generating industries to reduce and possibly alleviate the evident risks.
Nonrenewable electricity sources are the leading causes of acid rain and water pollution. Although not all air that we inhale has been polluted, the proportion of air pollution remains to be growing as a result of increased use of fossil fuel(Atems &Hotaling, 2018). Harmful pollutants that are released into the air can often follow the water cycle. The acidic gases such as Sulphur dioxide and nitrogen dioxide combine with water vapor in the atmosphere lead to the formation of acidic rain. From a scientific point of view, acidic rain is highly corrosive to, and hence the power industries tend to generate a problem that will haunt their operation in the near future. Additionally, acidic rain causes disruption to the local ecosystems by influencing survival of essential living organisms; a factor which tends to accelerate depletion of fossil fuels. In regards to the environment, acidic rain changes the acidity level of lakes as well as streams which can be very dangerous for all aquatic animals. The use of fossil fuels such as nuclear energy and coal is likely to cause thermal pollution (Atems &Hotaling, 2018).  As evident, all fossil fuel plants need waters to operate as well as aid in cooling the power plant. Also, the water they apply in their operation is also required to serve other purposes such as agriculture and in maintaining the local ecosystem. When power firms release that water back into the environment, water temperatures increase and hence hampering its quality. Heated water from the industries contains significantly reduced levels of oxygen content which again poses a significant stress to the native wildlife.
Solutions for the nonrenewable electricity sources.
Accounting from the above discussion, it is highly evident that nonrenewable power sources are ideal challenges to human life is not only in the context of Costa Rica but also in the whole world. In this concern, it is our ultimate responsibility to curb the risks of non-renewable energy sources. One of the most impressive solutions based on renewable energy sources is by investing heavily in solar energy as an alternative source of energy. Arguably, the most promising way to reach heightened power status is through getting energy directly from the source; that is, harnessing the power of the sun. Our power plants need to invest heavily on photovoltaic (PV) cells that harvest photons as well as convert them into electricity (Agarwal et al., 2018). This will stand multiple solutions to the problems with nonrenewable power sources. From electric engineer perspective, solar power is the best thing circular in the power market. Statistics have shown that about 1.5 kilowatts PV will keep off more than 110,000 pounds of greenhouse gases which have been the leading atmospheric challenged. 
In addition to this, solar panel power will stand a chance to prevent the need for burning about 60,000 pounds of coal to produce electricity (Lehmann & Gawel, 2013). Within increased reliance on solar, there will be no incidences of acidic rain, no pollution any kind and there will be no urban smog in our modern cities. There is need to realize the potential benefits of solar power to our environment (Atems & Hotaling, 2018).Interestingly, Costa Rica needs to deploy inevitable efforts to increased reliance on solar energy sources than usual; a factor which will ensure positive transition towards renewable energy sources.
Investing in wind power is another possible solution to the risks of non-renewable power sources (Jaber, 2013). For thousands of years, wind power has been harnessed to push as well as move mill grains, sails and pump water. Recently, technology has affirmed that wind power has the opportunity to generate power(Atems & Hotaling, 2018). Through windmills, turbines can be used to convert rotational energy into electricity that can, in turn, flow into a grid. 
In the recent past, larger scale wind firms have been projected to yield about 20% of the worldwide electricity production by 2030 (Atems & Hotaling, 2018). In this concern, wind power can suitably stage out the use of fossil fuels for energy creation in that wind is naturally available, cheap and easy to harness than it is the case with fossil fuels. Nowadays, it has come to the attention of the majority of the populations that wind power is among the most promising energy sources and hence there is need to deploy long-lasting efforts in its utilization since it can function as an alternative to fossil fuel generated electricity (Atems & Hotaling, 2018). Although in some settings wind is available at low densities, it is far much better and safe, it is more affordable, very available and pollution free; thus it will alleviate the risks of fossil fuels.
Alternatively, we should deploy our efforts to the use of tidal power which is much better and economical to the power companies that the use of fossil fuels. The rise and fall of ocean tides are steady and very predictable; a factor which makes tidal power a relevant alternative source of energy to the electricity in the regions where high tidal ranges are eminent (Acar & Dincer, 2014). The large-scale power plant can have used tidal power to turn turbines to generate electricity similar to hydroelectric power (Zarfl et al., 2015). In this setting, tidal power will help to minimize reliance on fossil fuels for electricity generation. 
More interestingly, tidal forces are environmentally friendly since no hazardous emissions (Zarfl et al., 2015). It would help by enriching the ecosystem since it would minimize the extent of thermal pollution from power plants. In addition to this, tidal power generation mechanisms need to be complemented with technology initiatives to enhance increased power transformations to outdo the utilization of fossil fuel to generate electricity. According to Dogan & Seker, (2016), Costa Rica should show growing concern to the needs for the safer environment by offering support to the power industry to unveil its potentials in coming up with environmental friendly renewable energy; a factor which will help the country to meets its environmental ambitions.
Conclusion.
In reflection on the above discussion, it is very evident that nonrenewable energy sources are a growing threat to the environment, ecosystem, and human health as well. As observed, nonrenewable electricity sources are the leading causes of air, land and water pollution, global warming, and acidic rain (Zarfl et al., 2015). In this concern, there is a need to refocus on alternative solutions to limit reliance on these risky power sources. This is through investing in renewable power sources such as solar power, wind power and the use of tidal power to generate electricity. 
Electrical engineers in connection with researchers should venture deep into researches to shed light on more technical, reliable and safer approaches to produce cleaner and healthier energy soon in the context of Costa Rica (Atems & Hotaling, 2018). Moreover, it should be noted that the effects of nonrenewable sources are not only likely to pose challenges to the context of Costa Rica only but to the entire the world. In this concern, it is the prime role of governments in conjunction with interactions organizations to take a glance to the present and potential future risks attached to the increased reliance of fossil fuel (Dogan &Seker, 2016). Fossil fuels are the leading causes of global warming, and hence every nation is highly obligated to take precaution.
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