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Research Objective
The objective of this work in writing is to examine soil remediation techniques and specifically in relation to the identification of the role of environmental technology, providing a description of the processes involved in the removal of pollutants from contaminated land, evaluate the impact of humans on the environment and to assess the sources of ground pollution. 
Research Questions
The research questions in this study are those stated as follows: 
(1) What role can environmental technology play in soil remediation?
(2) What are the processes used in removing pollutants from contaminated land?
(3) What is the impact of humans on the environment?
(4) What are the sources of ground pollution?
Introduction
The work of Yao, Li, Xie and Yu (2012) reported that “soil is the basic environmental elements constituting ecosystem, and the important material basis of human being surviving and developing” (722). Khan, Husain and Hejazi (2004) reported that pollutants in soil are the “result of accidents, spills during transportation, leakage from waste disposal or storage sites, or from industrial facilities (95). Milligan, Young and Gibbs (2001) reported that metal significantly result in environmental damage due to metal’s solubilities and mobilities and for this reason that soil remediation methods are depending upon “the site characteristics, concentration, types of pollutants to be removed, and the end use of the contaminated medium” (193). Therefore, it is clear that human beings and their activities negatively affect soils and that this is the manner in which pollution enters into soil whether by accident or as a by-product of some other activities such as manufacturing or drilling. The work of Suthersan, Horst, Schnobrich, Welty and McDonough (2016) entitled “Remediation Engineering: Design Concepts” reported that the industry for environmental remediation has experienced strong growth since the decade of the 1970s and that it is now a “multibillion dollar global industry” (1). Despite this great growth over the past 40 years, it is reported that “remediation of contaminated sites to its pristine, precontamination conditions remains a significant technical and institutional challenge” (Suthersan, Horst, Schnobrich, Welty and McDonough 2016:1). There has been progress of a reasonable nature in that an approximately 20% of those sites totally 1723 that were put on the ‘National Priorities List’ have been remediated (Suthersan, Horst, Schnobrich, Welty and McDonough 2016). However, there are still an identified nearly 4,000 of sites that are contaminated by waste that is hazardous in nature (Suthersan, Horst, Schnobrich, Welty and McDonough 2016). Remediation engineering is reported as being “a unique technical discipline with a history of integration of components from many scientific subjects and different fields of engineering” (Suthersan, Horst, Schnobrich, Welty and McDonough 2016:2). It is reported that the history, which is short in the area of remediation engineering is one possessing great insight since revealed are the “technological, regulatory and cultural aspects of its rapid evolution” (Suthersan, Horst, Schnobrich, Welty and McDonough 2016:2). Historically contaminated site remediation was believed to be complex technically speaking as well as quite expensive however, with the evolution of this practice it is reported that “economical and technical effectiveness became the primary deciding factors” (Suthersan, Horst, Schnobrich, Welty and McDonough 2016:2). It was acknowledged that a need existed for the development and field-testing of remedies that were combined so that remediation could be cost-effective (Suthersan, Horst, Schnobrich, Welty and McDonough 2016). Specifically stated is “Robust, aggressive technologies designed for rapid source-zone mass removal must be linked to technologies for achieving cleanup of the downgradient dissolved plume” (Suthersan, Horst, Schnobrich, Welty and McDonough 2016:3). Environmental Microbiology is reported to be “the science of the presence, abundance, interactions, and physiological activities of microorganisms in terrestrial and aquatic environments” (Suthersan, Horst, Schnobrich, Welty and McDonough 2016:8). Microbial ecologists are reported to have shown the critical nature of comprehending the processes that are microbial and how these processes are affected by the variables in the environment and the resources that are limited (Suthersan, Horst, Schnobrich, Welty and McDonough 2016). This is because the processes are reported to be “highly specific in terms of what, when, where and why they are active and how they impact ecosystem dynamics” (Suthersan, Horst, Schnobrich, Welty and McDonough 2016: 8). The characterization and the understanding of the temporal and spatial scales that are relevant relating to remediation processes mediated by microbial influence is of critical importance and multidisciplinary in nature in that “this is the realm of sliding scales where environmental microbiologists must interact with hydrogeologists, geochemists, biochemists, limnologist and modelers to determine the boundary conditions over which monitoring measurements and analysis have to be made” (Suthersan, Horst, Schnobrich, Welty and McDonough 2016: 8). Screening values are reported to be such that serve to protect the health of humans and the environment and to be referred to as environmental contaminant concentrations (Suthersan, Horst, Schnobrich, Welty and McDonough 2016). The work of Yongming (2009) reported that soil remediation technologies include such as bioremediation as well as chemical and physical remediation along with others. The work of Maceiras (2016) reports in the work entitled “Emerging Technologies for Soil Remediation of Hydrocarbons” that there are three designated groups of treatments including those which are chemical, those which are physical and those which are biological. 
Soil Remediation
The selection of a soil remediation strategy makes a requirement that certain factors be given due consideration including: (1) the contaminants type and its chemical properties; (2) hydrogeologic and geologic site conditions; (3) geochemical and soil geotechnical properties; (4) logistics of the site, utilities at the subsurface as well as infrastructure; (5) end points of remediation, remedial drives as well as associated time frames; and (6) property’s end use (Suthersan, Horst, Schnobrich, Welty and McDonough 2016). Soil remediation technologies are those links to the removal or in-place treatment as well as “gross contaminated soil and include isolation, destruction, extraction, immobilizations, physical separation and toxicity reduction” all mechanism of treatment (Suthersan, Horst, Schnobrich, Welty and McDonough 2016:462). 
The possible pathways of direct exposure contamination of soil are inclusive of: (1) ingestion that is direct; (2) volatiles and dust inhalation; (3) dermal adsorption; (4) homegrown produce ingestion; and (5) volatiles migration into basement (Suthersan, Horst, Schnobrich, Welty and McDonough 2016). Possible pathways of migration are reported to include: (1) migration through groundwater; (2) migration through surface water; (3) entrainment and volatilization; and (4) contact that is direct (Suthersan, Horst, Schnobrich, Welty and McDonough 2016). It is reported to be necessary that the contaminants chemical properties of concern also known as COCs must be taken under consideration when a soil remediation technology is selected (Suthersan, Horst, Schnobrich, Welty and McDonough 2016). 

Soil Excavation
It is reported that a simple as well as traditional approach to soil remediation is that of soil excavation and is reported to be the “most direct, expedient, comprehensive and absolute approach to soil treatment” (Suthersan, Horst, Schnobrich, Welty and McDonough 2016:463). Contaminated soil excavation is quite simply the process of the soil being dug up for aboveground or ‘ex site’ treatment or for the soil to be disposed of at a landfill or at a plant where it is incinerated (Suthersan, Horst, Schnobrich, Welty and McDonough 2016). Prior to excavation, it is important that there is reliable identification of the areas of contamination and the soil volume (Suthersan, Horst, Schnobrich, Welty and McDonough 2016). It is reported that soil treatment that is ‘ex situ’ is much preferred to treatment that is ‘in situ’ since in situ treatment results in more uncertainty about the outcome of the soil remediation treatment (Suthersan, Horst, Schnobrich, Welty and McDonough 2016). 
Soil Washing Remediation Technology
Soil washing is another soil remediation technology, and which makes use of liquiding most particularly water and with added solvents depending on the situation as well as processes that are mechanical used for scrubbing the soils (Khan, Husain and Hejazi, 2004). It is reported that the process of washing the soil is such that conducts a separation of the silt and clay which are fine soils from the soils that are coarse and comprised of gravel and sand and that this is because the smaller particles of soil are more likely to have hydrocarbon contaminants bound to them (Khan, Husain and Hejazi, 2004). The soil which is of smaller volume and which is that containing the most of the particles of silk and clay can undergo additional treatment through bioremediation and incineration or may even be disposed in according with the federal regulations on doing so (Khan, Husain and Hejazi, 2004). Soil washing technologies are generally focused on “semi-volatile organic compounds, petroleum and fuel residuals, heavy metals, PCBs, PAHs and pesticides (Khan, Husain and Hejazi, 2004:96). 
Biodegradation
Hamby (2000) states that one treatment is that of biodegradation which is where organic compounds are broken down by organisms that are living with the outcome being the formation of methane, water or carbon dioxide. In addition, it is related by Hamby (2000) that compounds that are inorganic cannot be biodegraded although these compounds may be biotransformed and specifically “transformed into compounds having more or less mobility or toxicity than their original form” (4). The process of biodegradation is reported to be inclusive of specific use of microorganism types that are used to attack a molecular site that is specific and that some contaminants make a requirement of environmental conditions that are specific as well as conditions that change so that the microbe’s needs may be satisfied (Hamby 2000). 
Soil Vapor Extractions
Another method used for remediation of soil is known as soil vapor extractions (Khan, Husain and Hejazi, 2004). This technology is reported to be cost effective for the remediated of soils that are unsaturated and that have SVOC and VOC contaminants (Khan, Husain and Hejazi, 2004). Soil vapor extractions are accomplished through installing wells both vertically and horizontally where there is contamination to the soil with blowers many times used in the process of evaporation (Khan, Husain and Hejazi, 2004). The vacuums are utilized either near the contamination and through wells and the “volatile constituents of the contaminated mass…are…withdrawn through an extraction well” with the vapors that are extracted being treated most often using carbon adsorption prior to the release (Khan, Husain and Hejazi, 2004:93). The airflow that is increased by the use of SVE works in stimulating contaminants biodegradation (Khan, Husain and Hejazi, 2004). 
Landfarming
Another soil remediation technology that is used is known as ‘landfarming’ (Khan, Husain and Hejazi, 2004). Landfarming is reported to be a remediation technology used above ground and that works in bringing about a reduction in the petroleum constituents concentration that are found in soils (Khan, Husain and Hejazi, 2004). The use of the landfarming technology is one in which the contaminated soils that are excavated are spread into a layer that is thin upon the surface of the ground at the site of treatment and aeration is used to stimulate the activity of the aerobic microbials through the soils in addition to adding such as minerals, nutrients or water to speed the degradation (Khan, Husain and Hejazi, 2004). 
Soil Flushing
Another soil remediation technology utilized is that of ‘soil flushing’ (Khan, Husain and Hejazi, 2004). Soil flushing is particularly useful for land that has been contaminated and involves the land being flooded with a solution that works in moving those contaminants to other areas prior to their removal (Khan, Husain and Hejazi, 2004). 
Electrochemical Technology for Soil Remediation
The work of Reddy and Camesell (2009) reports on electrochemical technology for soil remediation and state this involves drains or wells being set and then drilled so that the site that is contaminated is surrounded. Next there is insertion of electrodes into each of the drains or wells with a low DC current that is direct or a gradient that is low potential applied to the electrodes (Reddy and Camesell 2009). The result of the electric field being applied is that induced are “several transport, transfer and transformation processes…which cause the contaminants to be transported into the electrodes where they can be removed” (Reddy and Camesell 2009:5). This type of remediation is also known as electrokinetic remediation, electrokinetics, electroreclamation and electroremediation (Reddy and Camesell, 2009). There are advantages to the use of this remediation technology including: (1) the flexibility for use of this technology in both ex and in situ; (2) this technologies applicability in soils with low permeability and those which are heterogenous; (3) this technologies applicability for metals that are heavy as well as contaminants that are organic and radionuclides and any of these combinations; (4) this technologies applicability for soils that are saturated as well as soils that are unsaturated; and (5) integration of this technology is easy with the more conventional type technologies (Reddy and Camesell, 2009). Electrochemical remediation is reported to be quite simple to conduct but to have a design that is cumbersome (Reddy and Camesell, 2009). 
Ultrasound Technology
The work of Adegbola, Dare Popoola Saka and Afolabi (2014) reports a study in which ultrasound use for remediation of contaminated soil was examined. The principle of the use of ultrasonic processor for soil remediation is reported to be the conversion of the generator’s power supply “from a conventional 50Hz AC at 220V to 20 kHZ electrical energy at approximately 1000V” (Adegbola, Dare Popoola Saka and Afolabi 2014:323). The electrical energy at high frequency is “fed to the converter to transform the high frequency electrical energy to mechanical vibration and the converter vibrated at 20 kHZ. The acoustic horn containing the flat tip then amplified the longitudinal vibration of the converter which was fed directly into the test Chamber” (Adegbola, Dare Popoola Saka and Afolabi 2014:323). The process is illustrated in the following figure labeled Figure 1 in this study.
Figure 1
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Source: Adegbola, Dare Popoola Saka and Afolabi (2014)
The results of the use of the ultrasound treatment was very successful as shown in the following table listing the results of the use of this type of technology labeled Figure 2 in this study.
Figure 2: Ultrasound Technology Soil Remediation Results
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Source: Adegbola, Dare Popoola Saka and Afolabi (2014)
As clearly shown above the ultrasound technology removed nearly twice the amount of soil contaminants in each treatment time as compared to soil remediation technologies that were not ultrasound technologies.
Phenanthrene Specific Study
The work of Song, Li, Zhang, Hu and Wang (2012) reports the conduction of a study that was experimental on soil remediation where the soil contained phenanthrene through use of washing of soil and ultrasound. It is reported that the findings in this study are such that were an indication that washing of soil and ultrasound when used in combination “could significantly enhance the remediation efficiency” of one another (Song, Li, Zhang, Hu and Wang, 2012:1). 
Myco-fluidics for Soil Remediation.
It is reported that biomediation is a solution that has a cost that is relatively low for use in soil remediation where the contaminants are organic pollutants (Baranger, Pezron, LeGoff and Fayeulle 2017). Included in these types of pollutants are those of “high molecular weight polycyclic aromatic hydrocarbons (PAHs)” which are reported to have a resistance that is high to degradation and bioavailability that is low (Baranger, Pezron, LeGoff and Fayeulle 2017:1). It is reported that the fungi that are filamentous are those know for the capacity in degrading substrates that are complex as well as fungi of the soil (Baranger, Pezron, LeGoff and Fayeulle 2017). The results reported are those stated to demonstrate that the storage that is intracellular of “benzo[a]pyrene in T. helices hyphae, and suggest the release of tension-active comp9ounds likely to promote the desorption and stabilization of HAPs in the aqueous phase” (Baranger, Pezron, LeGoff and Fayeulle 2017:1). The model of the “soil-on-a chip” is such that can be utilized as a tool that is new to examine the parameters that impact the pollutants biodegradation that can serve in the development of strategies for cleaning soil that is fungus-mediated in efficient ways (Baranger, Pezron, LeGoff and Fayeulle 2017:1). 
Summary and Conclusion
The objective of this work in writing has been to examine soil remediation techniques and specifically in relation to the identification of the role of environmental technology, providing a description of the processes involved in the removal of pollutants from contamination along with an evaluate of the impact of human humans on the environment and to assess the sources of ground pollution. The research questions posed in this study were those asking: (1) What role can environmental technology play in soil remediation? (2) What are the processes used in removing pollutants from contaminated land? (3) What is the impact of humans on the environment? and (4) What are the sources of ground pollution? Findings in this study include that environmental technology plays a critical role in the remediation of soil that has been contaminated by various pollutants and that there are many technologies and techniques used for soil remediation including those of soil excavation, the simplest and most direct of all methods, soil washing, biodegradation, soil vapor extraction, soil flushing, landfarming, as well as electrochemical and ultrasound technology. There are many considerations prior to approaching soil remediation of polluted and contaminated soils including the type of soil present, the type of pollutants and contaminants present and the best possible technology or combinations of technology that are optimal to address the situation that presents. Specifically reported in this study considerations include: (1) the contaminants type and its chemical properties; (2) hydrogeologic and geologic site conditions; (3) geochemical and soil geotechnical properties; (4) logistics of the site, utilities at the subsurface as well as infrastructure; (5) end points of remediation, remedial drives as well as associated time frames; and (6) property’s end use (Suthersan, Horst, Schnobrich, Welty and McDonough 2016). Human beings and their activities including industrial activities, petroleum activities as well as manufacturing activities and hauling of contaminants that result in spills have a great impact upon the environment and ecology of the earth and its soil. Ground pollution was found in this study to include pollutants that were moved by the water such as in the case of flooding and moving through groundwater and surface water. 
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