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Pollution is a growing concern within the business world whereby manufacturing processes account for a significant percentage of the wastes produced. Environmental engineers have been bestowed with the responsibility to oversee compliance by companies to ensure minimal waste emissions through their processes. However, a new perspective has emerged on the potential role of mechanical engineers in preventing pollution that is caused by the manufacturing processes and how both disciplines can be combined to attain efficient solutions. The capacity to control emission by the production systems within the business is enhancing through redesigning of the systems to ensure that it is prevented from the source. The mechanical engineers can be able to create standardized systems that minimize waste-by-products thus benefit many businesses at a global scale. 

For years, environmental engineers have been belligerent with the perception that it is their primary responsibility to save the environment by cleaning up the messes left behind by industrial and manufacturing processes. The job description has put a lot of pressure on environmental engineers who ought to deal with the external wastes emanating from businesses. However, a new concept has emerged whereby a portion of the responsibility has been shifted to mechanical engineers who can deal with the wastes produced in the processes by redesigning and creating more efficient systems (Ferraro, 2013). Notably, engineers can design, develop, build, modify and maintain tools within the technological society that can enhance better living. The growing pollution in the business industry is a threat to better living standards of humans thus creating more efficient systems is deemed necessary. Therefore, a mechanical engineer is expected to curb the escalating menace by focusing on pollution detection, prevention, control and environmental aspects that relate to the conservation of energy. 

The mechanical engineer is required to deal with many wastes including removal of extra motion, waiting time, process steps, idle time and the existing wastes in the systems that are in use. The wastes can be categorized into output waste and excess resource waste. The output waste is necessary to contain based on the fact that it is associated with the adverse implication of the environment. Significantly, mechanical engineering is interested in controlling external wastes that are created with processes (Harmon, 2011). The engineer will be focused on the internal wastes preventing the processes and systems to attain its maximum potential. Waste chemicals from a paper mill is an example of external waste thus mechanical engineers are focused on redesign the system used in the manufacturing process to prevent its production. The adverse impact of the external waste on the environment raises the concern on the need to stop to use the materials and the energy system so as to protect the environmental systems rather than accomplishing it’s through technological innovation. Mechanical engineers play a vital role in preventing the advent of pollution during the manufacturing process by facility and operations design instead of letting the environmental engineers control its emission. The capacity to reduce waste emissions down to the required levels according to environmental protection agencies is facilitated by redesigning of the manufacturing processes with the organization to ensure that the process of producing products are reevaluated (Ferraro, 2013). 
Pollution Prevention Measures

Currently, the pollution prevention measures have been solely focused on its control rather than prevention. Government regulation agencies have been mandated with the responsibility to oversee compliance on the emissions produced by different manufacturing companies. Their primary goal is to set a standard under which various processes can be implemented. Significantly, most manufacturing companies are focused on increasing the revenue collection whereby abiding by the established standards can be costly and highly impacts the revenue collected (Ebert, 2013). The United States Environmental Protection Agency (EPA) is imparted with the responsibility to ensure that all acts are complied with whereby disobeying companies are held accountable for their actions (Ferraro, 2013). In the business world, the high costs of compliance or penalty cost profoundly impact their processes of the enterprise as they strive to abide by the standards and regulations stipulated. The comprehensive environmental protection acts oversee the emission of toxic wastes by manufacturing companies and control those that negatively impact the environment. Additionally, the Resource Conservation and Recovery Act (RCRA) ensures that the methods of waste disposal abide by the legislations and requirements. The existing acts on environmental protection have been able to attain a milestone due to their capacity to identify emissions thus impose a measure that enhances their regulation. Unlike the other environmental legislations, the pollution prevention act has proven to be difficult to implement and heighten its adoption (Ferraro, 2013). According to the pollution prevention act, sources of pollution should work on minimizing its emission where possible. Despite the fact that the law cannot be effectively implemented, it has paved the way for the development of additional policies that have been focused on recycling and removal of unnecessary packaging.

Before adopting the rectifying options, enterprises need motivation and the necessary equipment and skills to redesign their processes. Notably, organizations not only want to evade the high fines but also regulate their waste production as it immensely affects their operations. Normally, it is the jurisdiction of every company to provide a comprehensive documentation highlighting of the wastes generated through their manufacturing processes (Harmon, 2011). Adopting innovations for pollution control and innovation is beneficial for industries in business as it saves not only time but also resources due to decreased regulatory compliance policies. Additionally, pollution prevention methods cut by almost half the costs accrued in the treatment of wastes before their release to the environment. Mostly, pollution prevention will ensure that the companies can minimize their future waste disposal accountability. According to the Superfund Amendments and Reauthorization Act (SARA), companies can be held responsible for the cleanup costs accrued irrespective of whether the business the business abide by the stipulated waste disposal procedures (Ferraro, 2013). Therefore, mechanical engineers are a fundamental party in enhancing pollution prevention that will result in cost reductions that a company would have been expected to pay in the future. 

 
Transforming the current state of prevention control to the desirable state requires both a change in thinking and redesigning or processes, an aspect that is facilitated by mechanical engineers. Notably, manufacturing processes have been designed with little regard on the wastes emitted whereby it is considered as being more of a byproduct of the production process. According to the current regulations, the environmental engineer is required to handle the byproducts as they are being produced. However, recent research has indicated that businesses ought to prevent pollution right from the manufacturing process by modifying small improvements with the help of a mechanical engineer. Reengineering of the mechanical processes is a resourceful way of minimizing the wastes produced in the course of the production process. Significantly, this aspect highlights the fact that preventing pollution will not only be considered as the work and responsibility of the environmental engineer but also emphasize the need for a mechanical engineer to restructure the processes (Ferraro, 2013).
Role of the Mechanical Engineer

Mechanical engineers can be identified as being process focused thus will analyze the current state of the existing system and identify areas that require restructuring. The engineer if expected to provide specific solutions on the different processing steps that can be removed to achieve efficiency. Notably, the engineers will be focused on minimizing the cost of re-engineering as well as maximizing the throughput and quality of the production system. Throughput entails some products that can be able to get through the entire system at a particular period. Initially, they did not concern themselves with some wastes generated by the systems (Ferraro, 2013). Thus, companies would spend a lot of resources in building an alternative system of production to deal with the wastes and emissions generated. However, mechanical engineers consider this approach as being non-value adding based on the perception that the pollution should be prevented entirely rather than proving controlling mechanisms. For the companies, pollution prevention is a massive investment based on the fact that when the number of wastes generated is decreased, fewer resources is channeled to its control and treatment before release. It is the responsibility of the mechanical engineers to install or redesign the manufacturing processes after analyzing the system and improving it to minimize wastes (Ferraro, 2013). This line of thinking is similar to that of antibiotics and vaccines. Notably, antibiotic control the illness while vaccination prevents its existence. Thus, mechanical engineers are focused on incorporating new systems that are preventing the generation of wastes and emission. 

Additionally, mechanical engineers can be able to alter the sources of the waste, resulting in a much less production of the By-product. Their new roles and responsibilities are focused on the production or manufacturing process to be able to manage the products and wastes. However, concerns have in the past been raised on how the mechanical engineers can go so and not monopolize their practices and sideline environmental engineers. The new role of the mechanical engineer in prevention control is a reflection on their ability to restructure the systems and attain production processes that are highly efficient in minimizing the wastes generated or preventing them altogether (Ferraro, 2013). 

Pollution Prevention Solutions

Mechanical engineers are characterized by their unique ways of providing viable solutions to existing problems such as pollution prevention. By researching different applicable techniques, they can be able to apply their knowledge is redesigning of the manufacturing processes and prevent pollution rather than control it. The sections highlight how mechanical engineers can play a vital role in the prevention of pollution by developing sustainable and efficient production processes. This creates sustainability within the business environment of the companies.
Facilities planning and Material Handling requirements


When designing a new facility, engineers would often ask the question on how the materials will be handled within the facility. How can be handling equipment’s be re-designed to ensure that the environmental impact is at its minimum? Material handling entails the existing processes or methods that are used to transport the raw materials to the manufacturing facility (Harmon, 2011). The mechanical engineers will be solely focused on the materials to be moved by the system, how to move them and where to move them. Notably, material systems that have been perfectly designed to reduce wastes generated throughout the process tend to provide optimal workflow within the company.  

Mechanical engineers are focused on minimizing the external waste generated when handling the materials within the facility. Occasionally, boxes, shrink-wrap plastics, and wooden pallets are used to handle the materials whereby they will become wastes after the completion of the process (Ferraro, 2013). A solution that can be implemented is to adopt the use of materials that can be reused with minimal possibility of deteriorating over time. Materials such as metals can be used to replace the disposable packages. 

Significantly, the conveyor systems or transportation machines may be using fuel that is known to release NOx fumes or emissions to the atmosphere (Ebert, 2013). The manufacturing process is a comprehensive activity that requires continual processes thus a number of emissions might reach alarming kevels surpassing the set standards. Therefore, mechanical engineers can focus on developing handling systems that put to use environmentally friendly energy use (National Academy for Engineering, 2014). The development of alternative sources of power such as solar energy or the use of electricity will be resourceful in curbing pollution. This requires the re-engineering of the existing systems providing them with the capacity to use other energy sources rather than fuel. For a long term use, solar energy presents an attractive alternative for its use based on the fact that it is a sustainable source of power (National Academy for Engineering, 2014). Despite the fact that it is environmentally friendly, the mechanical engineers still have to overcome the existing barriers on the power generation and how it can be stored. Solar energy can be a viable option for use in the material handling processes but will require substantial innovations in different areas, capturing the energy, converting it into a useful form and storing it for future use when the sun is obscured. Many of the technological requirements to address this issue are existing (National Academy for Engineering, 2014). Mechanical engineers have been able to create dishes that concentrate on the sun’s rays’ to heat liquids that drive the engines and generate power. This approach heightens the production of solar electricity that can be easily used in the material handling machines thus reduce the emissions that are detrimental to the environment. Despite the fact that the efficiency of solar energy is still low, manufacturing companies will cut down the costs of paying for pollution liability.

Process design

Designing of a process to manufacture products or partake specific manufacturing operations requires vast resources and careful planning. Incorporating the mechanical engineers into the process facilitates the capacity to create a sustainable ecological organization that will be highly beneficial to the business by reducing the number of wastes generated as a by-product of the processes. A mechanical engineer can achieve the ideal state by reducing the energy and materials used through redesigning of the process within the company. Redesigning the manufacturing process might entail the use of renewable materials, limiting energy consumption and the development of ecologically sensitive purchasing guidelines. 

Significantly, the manufactured products can be redesigned to ensure that they meet the minimum requirements of environmental protection standards. For instance, a refrigerator can be redesigned by outlining the required steps that will facilitate the attainment of the ideal state. Notably, refrigerators require a significant fraction of the household energy to perform the desired functions. The power consumption by the fridge can be identified as taking a toll on the environment (Ferraro, 2013). Therefore, before redesigning of other products or systems, the engineers ensure the environmental implications associated with the use of different materials or products. The next phase is the identification of the required tool that will facilitate the redesigning process. Often, mechanical engineers will deploy the use of different tools with each industry but share the sole purpose of developing environmental friendly manufacturing processes and products. 

Lifecycle design is an important concept that can be used to redesign the production process and production of goods. This exists as a structured approach with the ability to incorporate pollution prevention strategies in the development of environmentally friendly products. The approach advents with acquiring the raw materials and develops through material processing manufacturing, use and ends with disposal (Harmon, 2011). The primary goal of the life cycle design is to ensure that risks are minimized in the different processing steps that have been identified. Successful models entail one that incorporates cost, environmental, legal and performance requirements. The elements of the approach were first adopted by Ford motor company whereby a robust environmental management system was established, a needs analysis conducted and specifications for the design requirements. Notably, the design strategies are selected and synthesized to attain minimal environmental impact. Significantly, an improvement initiative or program should be evaluated to identify any existing sources of wastes that have been exposed. Thus, the approach can be able to determine the processes that can be eliminated and those that cannot be sidelined providing a balanced overview of its impact on the manufacturing process. 

Conclusion

Pollution is a controversial topic that has gained momentum in the past few years whereby businesses are expected to adopt environmentally friendly initiative. Going green is the new world order whereby regulatory agencies are tightening the grip of the need to adopt green practices (Harmon, 2011). Organizations that fail to abide by the new regulations are imposed with hefty fines that are detrimental to their business operations. Despite this, waste generating companies are required to put into place systems for monitoring their waste emissions, treatment of the wastes and the proper disposal of the wastes. All these activities come at an extra cost to the business that profoundly impacts their revenue. For years, environmental engineers have been bestowed with the responsibility to oversee the control of pollution, an attempt directed towards protecting the environment. However, pollution prevention has been a difficult task to attain based on the fact that it requires companies to prevent the release of their waste rather than control it. Therefore, mechanical engineers and industrial engineers provide a viable solution for the prevention of pollution by the restructuring of the manufacturing processes to ensure the production of environmentally friendly products. Significantly, redesigning the manufacturing process comes with an extra cost such as the use of sustainable energy sources such as solar power (National Academy of Engineering, 2014). However, the adoption of environmentally friendly approaches is beneficial companies as it cut downs costs accrued in compliance according to the set standards, treatment of waste disposals and pollution liabilities for the future. Mechanical engineers provide a viable solution for pollution issues in the business world by restricting manufacturing processes and the production of environmentally friendly products. 
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