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[bookmark: _Toc499795642][bookmark: BRANCH_1][bookmark: _MV3BS_1]Introduction 
For this assignment I will describe and analysis Soil remediation technology.  as well I will cover technology method under the treatment and non-treatment.  Soil remediation is a part of the environmental remediation which is the clearing up of pollutant within the environment.
[bookmark: BRANCH_2][bookmark: _Toc499795643][bookmark: _MV3BS_2]Was is it for?
So, what is the technology used for? It is for clearing up land (soil layers and water table) that maybe contaminated by it past function of the land. We do it because of many reasons mostly environmental, because if the ground is contaminated in can move easy between the four-main sphere in nature (lithosphere- land, Hydrosphere-water, atmosphere-air and biosphere-life.) this means that clearing the ground when it is practical is important, because if it is not cleared, the pollutants can move through the environment with no problems. For example, if the site is a brown field site and it had a petrol, station on it before the next structure is place on the land. As well the fuel tank below the station was leaking while the station was in use or during demolition. the ground would need soil remediation before anything was constructed on site, to stop or reduces the amount petrol, deiseal and oils from entering the water table and soil.  This stop the contaminates from speeding into its local environment or in to nearby fresh water sources and poisoning the biosphere.  With these technologies we can reduce or mitigate the change of past industrial and commercial polluted from land allowing more higher quality and safer brown field site to build on, with in turn means we will use less green belt space with be tapped into. As well as the Environment, using soil remediation  technologies can help with Health, Safety and welfare, because says you are on old factory site with was know of using Substances and Articles that can be Hazardous to health (Health and Safety at the Work Act 1974 section 2(2)b and Planning (Hazardous substance) Act 1990) with be important, because some of the hazardous substance will be in the earth, so you could you remediation that are “in situ”, may aloud you to “treat the ground” before you dig trenches. Which in turn means that you are doing a risk assessment on excavation on that site, the risk of some one being harm by the substance is lower.
[bookmark: BRANCH_3][bookmark: _Toc499795644][bookmark: _MV3BS_3]The type of methods are there?
[bookmark: _GoBack]In this section, I will analyses and describe what I seen the main technology are, as well I will but it into two groups treatment and non-treatment. Ones in the treatment adds something to the “treats the soil”, while ones under non-treat does not mostly add anything. But on an overall view thing each has they pro’s and con’s. has well to notice there are many more like one I have come across some, still in experimental stage like one with use an anode and cathode with polluted soil in the middle, it works like how aluminum produce by putting high amount of electric into the system making the contaminates move towards and attach to the cathode. The pros are that it is simple to use, however the con’s that they can only hold a small amount it can hold at once and uses a lot of power, on top of that it only works if the soil has neutral charge and the pollutants have either a positive charge or negative. So, I picked the ones more likely to be used on Site.
[bookmark: BRANCH_4][bookmark: _Toc499795645][bookmark: _MV3BS_4]Non-treatment
As I said, Non-Treatment methods are ones that do not add more substances into the soil, in a way these methods maybe the best regarding the environment. however, what is done after with the polluted soil maybe a different case because these methods do not technically remove the pollutant, they just cover it or move it to a different space.
[bookmark: BRANCH_5][bookmark: _Toc499795646][bookmark: _MV3BS_5]Excavation & Removal
This is the most easier method to do, because the capital investment (technology) is very low demanding if you pick a plant with a bucket, excavation tool or a worker with a spade.  The method works via you basically dig out the polluted soil and take it off site, then fill back the hole you have made with unpolluted soil that is not that different from the geology of the land.  As I said before, the cost and problems are not much of a problem. The problem will be transport, storage and disposal of the soil, because the soil and pollutants count as substances and articles that are hazards. As well if you put it in a land fill, it would be pointless using soil remediation. However, you can wash the soil, but that is treatment method (soil wash).
[bookmark: BRANCH_6][bookmark: _Toc499795647][bookmark: _MV3BS_6]Engineered Solutions
This method has many ways to be installed on site because the hole point of it is to keep none contaminated soil and water way from the pollutants via constructing a barrier that is non-permeable. The most used method is installing a capping layer, this is a thick layer of normally dense clay layer with either a Goes-Synthetic membrane, concrete or asphalt layer as well, this way is normally used on old landfills. Like excavate and remove this method is low on capital investment because you either just capping over the contained ground with means next to no excavation is required or you would not dig as deep than if you used to excavate and remove. However, the problems are that you still have contaminated Soil which if the cap is not designed and installed properly the water table can still spread the pollutants in to nearby ground. As well you have move of a cost regarding material cost and maintain of the caps, which it would be hard to maintain after construction. So even this method goes not really help, these methods used the good old human way of think just cover it up, but any way it is to me, better than the one before.
[bookmark: BRANCH_7][bookmark: _Toc499795648][bookmark: _MV3BS_7]Treatment
Unlike before with non-treatment method under treatment are normally you put or do something to the ground and a reaction happen changing the pollutants or trapping, causing then to not be has hazard to the local environment. However, these methods tent to more capital intensive and you are still using industry chemicals and substances, while some methods like in-situ Bioredation, try to not disturb the environment.
[bookmark: _Toc499795649][bookmark: BRANCH_8][bookmark: _MV3BS_8]Bioredation
This method uses small microorganisms to process/ break down contaminated particles in the soil. This method is mostly used to remove hydrocarbons from the ground like oil, petrol and tar. So, this method is only of one type, so it one of the cheaper method under treatment. However, it very limit by how far in can down in some some soils all depend on the oxygen level within the soil, because the lower down, there will be a less amount of oxygen, there will be less microorganisms that will can survive. Which in turn means that they will not do their job as well as hoped.
[bookmark: BRANCH_9][bookmark: _MV3BS_9]In-situ
In-situ is where they use something like a JCB with an attachment to inject the ground. It does not require digging trenches it just bores in way into to the ground and places the microorganisms, this aloud the less disruption to the organism so the can started their job faster. However, you may put them too deep in to the soil, which means they might not get enough oxygen that is needed. this means that some for will die, and the other will but working but very slowly, with in turn means that they may not remediate the designed amount of soil. Another thing about this method is that it does not take a lot of time, capital investment regarding plants and equipment and unlike it should not do that much damage to the biosphere underneath the surface compare to ex-suti, however you are adding an “alien” to the biosphere of the soil, so if may have effect on that ecosystem that we do not know the outcome until it is too late.
[bookmark: BRANCH_10][bookmark: _MV3BS_10]Ex-situ
Ex-situ is where you dig out the soil to get to the level that you introduce the microorganisms. With this way you can ensure that there enough oxygen because you can 1st the quality of the soil that the depth you are place them in to and 2nd because you remove the soil and place back into the trench, it would mix with the oxygen in the air, this will ensure that most of the organisms stay a live and work closer to the design and plan. However, you are disrupting the local ecosystems because you remove soil and change some of it contents, as well as again add a new life form that would not natural exist in that number in the local biosphere 
[bookmark: BRANCH_11][bookmark: _Toc499795650][bookmark: _MV3BS_11]Chemical Oxidation
This is the most widely used method of putting chemicals into the soil (traditional Fe/H2O2). They put into the ground via in-situ- (they injected). The chemical is designed to have a chemical reaction against the pollutant in the ground neutralizing both. However, if you put too much or too little the ground will stay contaminated. Has will you may have to use it by ex-situ method if it is to hard to know where the pollutants are. 

[bookmark: BRANCH_12][bookmark: _MV3BS_12][bookmark: _Toc499795651] Stabilisation
Stabilization come in two parts, one of which is stabilization which is basically adding salts in an ex-situ way to combat pollutants in the ground. This has the same problems as Chemical Oxidation that it needs to have a prefect amount, or it contaminates the ground. The second part is Solidification is where they fully incase the pollutants so that they cannot spread. In can change the properties of the soil regarding strength and permeability of the earth, however in can cause unforeseen problems down the line, for example it does not fully remove or destroy pollutants. 
[bookmark: _Toc499795652][bookmark: BRANCH_13][bookmark: _MV3BS_13]Soil Washing 
This method is very much excavate and remove with another step and a small different, you still remove the polluted soil out of the ground and move it off site normally, however instead of you find a way to get rid of it, instead you stored somewhere and put it into a solution that remove the pollutants. After it goes through the solution it can either be store for the next project with is good before you do not need to wait for the soil to be clean, however you need a lot of storage. Or you could remove, wash and put back into the ground which takes a lot more time.  
[bookmark: BRANCH_14][bookmark: _Toc499795653][bookmark: _MV3BS_14]Thermal Desorption
This method the soil to heat up the soil to aloud low moister contents of the soil and biological material with decrease the potency of the pollutant. This method is good at removing carbon base pollutant and there again two different type they are high temperature thermal desorption (HTTD) with operates around (320 to 560ºC) and low temperature thermal desorption (LTTD) that operates (90 to 320ºC). However, because the method used heat it, probably is the highest in energy used and capital investment. As well it would damage the local environment.
[bookmark: BRANCH_15][bookmark: _Toc499795654][bookmark: _MV3BS_15]Case study
For the case study, at project carry out by A2 environmental engineers just outside of Glasgow to south of an old filling Station with had hydrocarbons in the ground. Using information from the site investigation the engineers pick to uses chemical oxidation (in-situ) so, the chemical can be directly injected to the hydrocarbons.  Because of how contaminated the field it needed to have that remediation done to it two times. After it was finish was the rest of the project was on time and in budget.

[bookmark: BRANCH_16][bookmark: _Toc499795655][bookmark: _MV3BS_16]Is it effective?
Depends on the site and job, a lot of the technology of soil remediation either as one specific job or they are half measured. I would say that still using soil remediation is still a good thing, however the problem is see we are doing what we good at doing as humans, adding things to nature to fix the current problems and hoping it will not turn to bit us it the back side that at later point. For example, engineered solution is a bad solution to me because you just putting up a barrier to hide what is below the ground, it works more effective than the other apart from excavate and remove. However, as time passes the barrier will be damage either by nature if not maintain properly or it could be damage by future construction on that is the design team and production does not know about the cap. This means that the solution works if a note and recorded is keep of it or until the material is reclaim my nature. And then the pollutants like soil from excavate and remove or from land fills would move back into the water source and the nearby ground and as well with engineered solution if the not install before to soil get too contaminated, the water table could all ways end up move into the contaminated soil because I do not think companies would dig out all the soil to but an impermeable layout underneath the soil. This mean that after the cap is in place the contaminates can still move out of the soil and spread.
Another method I felt was a half measure was excavating and remove because that method was just we take it out and dump it on to someone other than the owner of the land. As well like engineered solutions it did not make any attempted to “repair” the soil one abit. This method is the worst not because just dumping it, but because you need used another soil remediation technology like engineered solutions, so this is probably the worst regards to the environment. 
Bioredation is probable the best regarding the environment and investment because it does process the pollution in the ground, however, how effective that depend on the factor of how much have you put in, the oxygen content of the soil and what type of pollutants you have in the ground.  As well as I cover earlier you have I are adding more life in to the soil that my change the ecosystem in the ground, for example adding them my drop the oxygen contents of the soil may make it drop too much the other life forms may die. The other method that treats the same as this one is Thermal Desorption, however they have problems like it harm anytime in the biosphere in the soils with is not good for the environment and the cost and maintain to use this technology is one the highest, so this one this not the best.
Chemical oxidation, soil washing, and stabilization are very similar to each other because even though they the most effective, it goes back to the problem that you had chemical to the environment with is not toxic to us but maybe to the biosphere.



[bookmark: BRANCH_17][bookmark: _Toc499795656][bookmark: _MV3BS_17]Conclusion
my conclusion is that is that soil remediation technology is a good thing is planned or integrated into the local environment.   However, some are half fix solution like Stabilization, Engineered and excavate and remove solution with to me these can cause the most damage out the technologies I have looked at. But when saying that all the technology seem that they do in a way harm the environment, so I think we should still use the current solutions because the solutions are not that bad. in other words, it still is better to still this technologies that help to slow down the spread of the pollutants in the ground. however there still need a lot more research because there a go to solution. 
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