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Human activities have significantly affected the environment, resulting in the presence of harmful substances on the land. Therefore, to avoid catastrophic outcomes from the presence of these substances in the ground, organizations often use nuclear logging, especially to make decisions associated with oil and gas industries. According to Liu (2017), nuclear logging involves all techniques used to identify and measure the properties of geologic strata through which a borehole is dug. Moreover, different types of nuclear logging techniques are often used, including neutron logs, gamma spectrometry, and gamma. Although nuclear logs are often effective since they can be used irrespective of the type of fluid in the borehole, these techniques have been deemed to result in adverse health hazards and environmental risks (Liu, 2017). Therefore, to reduce these negative outcomes, various procedures and protocols have been developed over time to mitigate the issue.
Procedures to Reduce the Health Risks
One of the main disadvantages of using nuclear logging is that the techniques used mainly pose a radiation safety risk, but only if misused or mishandled. Therefore, one of the main procedures of reducing the associated risks is providing adequate education on how to handle these tools safely without resulting in radiation exposure (Liu, 2017). Specialists with knowledge on their operation often manage nuclear logging. However, to significantly reduce the health risks that may result from radiation exposure is by providing adequate training to the personnel on ways of handling the techniques effectively and safely (National Research Council, 2008). This can be achieved through adding more training programs in the profession. Another viable procedure of reducing the posed health risks is providing the most appropriate clothing to the personnel handling the nuclear logging techniques. One of the most vital aspects of implementing these techniques is wearing protective clothing to prevent exposure to any form of radiation. 
Additionally, since the nuclear logging techniques mainly pose a risk when mishandled, another procedure to reduce the associated health risks is availing the most secure and appropriate method of transport from the source of the tools to the site of the logging process. This plays a significant role since it reduces any possibility of mishandling or losing any tools used (Liu, 2017). Moreover, this also reduces the risks of exposure of the contained radioactive material to the surrounding. This procedure can also be included in the training provided to the personnel handling the associated tools. Moreover, other transport interventions may use the most secure means of transport to deliver the logging tools to the site. This is essential since it takes care of the individuals handling the transportation, thus protecting them from any risks of radiation exposure (Liu, 2017).Besides, the use of nuclear logging also poses the potential to environmental threats. Therefore, various protocols should be adopted to reduce this risk to the minimum.
Protocols to Reduce the Environment Risk
According to National Research Council (2008), when nuclear logging tools are mishandled or misplaced, they pose a significant risk to the environment. Therefore, one of the most applicable intervention protocols for preventing these risks is fabricating the tools, primarily due to the aggressive environment in the boreholes used for the procedure. This prevents any form of exposure to radiation, especially the environment in the borehole. Another proposed intervention to facilitate the reduction of environmental risks is the use of alternative techniques. This is because most of the used nuclear logging tools often use radionuclide radiation sources. An excellent example of alternative technologies is the x-ray generator, which would be an alternative to the commonly used gamma-ray radioisotope sources (Farid, 2012). Although this is a viable protocol, my scholars have deemed it impractical due to the size of the tool used.
In order to have losing tools and, in some cases having these tools stuck, the personnel involved in the nuclear process should embrace doing a thorough search after the completion of the process of well or borehole logging. In most cases, these procedures often take longer due to the large amount of data required to make valid conclusions to aid decision-making(National Research Council, 2008). Therefore, after completing the process, the involved individuals should ensure that the site is cleared of any tools, either stuck or lost. Various techniques can be used to ensure that the area is clear of these tools. An excellent example is by using aerial photography, which allows the view of the area from above. This would increase the possibility of finding any lost tool that would of adverse impact on the environment.
Perforation Techniques
The perforating process involves establishing a flow path between the wellbore and a reservoir near the site. Moreover, the effectiveness of the process is often based on the adopted design and procedure (Lake et al., 2007).Therefore, the perforation process significantly influences the total completion efficiency. However, to ensure that the method is effective, various critical steps have to be implemented. They are often used in processes involving design, quality control, and inspection of quality control. Moreover, different perforation techniques are usually adopted. An excellent example of these techniques is bullet gun perforation, which involves the use of a bullet, and the projectiles from the bullet often penetrate the casing from the surface through the cement and the formation (Lake et al., 2007). Another adopted perforation technique is abrasive perforating methods, which involve using a nozzle to focus the flow of abrasive-laden fluid into the target casing. Although the shaped nozzle used in this technique has various benefits, it wears with time.
Furthermore, other techniques used include water jets and shaped charges. According to Lake et al. (2007), water jets are used as steel cutters on the application surface due to their pressure. Moreover, although they are deemed adequate, water jets’ function is often limited since this technique is usually ineffective when administered down hole. In addition, the use of this technique is limited by the friction that results from the process, resulting in a pressure drop. Lastly, shaped charges techniques, also known as jets, make up another type of perforation. According to Lake et al. (2007), this perforation technique involves using a small amount of highly explosive material on the casing. Notably, this technique uses a shaped case that allows the tools to focus impact pressure on the casing. In most cases, this technique is effective when piercing steel and rock. Besides, for this technique to be effective, the explosive material must be applied in sequence.
Risks Associated with Perforation Guns
The use of perforation guns is often associated with various risks, especially when exposed to electrical or static charge. Therefore, to ensure that these risks are reduced, one of the significant protocols to employ is never to use perforation guns during electrical or static storms since it reduces any possibility of shock (Farid, 2012). Another viable protocol is that when retrieving the gun from the borehole, all radios and cell phones should be switched off and only back on after the guns have been recovered and confirmed to be of no harm. Therefore, the retrieval process should always treat the perforation guns as being harmed (Liu, 2017). Lastly, during the arming and disarming process of the perforation guns, all uninvolved personnel should be at a safe distance away from the gun.
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