
RAW MATERIAL EXTRACTION + IMPACTS

The first steps of a life cycle assessment includes an inventory analysis. This is the part where we find out how the product is made and used. The first step is to identify the raw materials used to produce the product. Raw material acquisition can involve many different types of activities. In our case, the one of grocery plastic bags, raw material acquisition means the extraction of natural gas, coal and petroleum(crude oil)- the main ingredients of the bag. Two plastic bags require 990 kJ of natural gas, 240 kJ of petroleum, and 160 kJ of coal and the energy used for the heavy machinery used in [image: image1.png]


the extraction process (Institute for Lifecycle Environmental Assessment). 

Energy distribution for plastic bags (Institute for Lifecycle Environmental Assessment)

The first step to petroleum extraction is locating the oil deposits. Geologists are the ones responsible for this. “Almost all exploration of new oil and gas fields is done by geophysical means such as seismic reflection, or by other seismic, gravity, or magnetic surveys.”(Salem Press). They look to identify the rocks that they think are capable of holding hydrocarbons. They also need to make sure that there is a source of water nearby. Next, once the location has been known, several wells are drilled. They are drilled by a rig that is on land or sea. Drill rigs now run on electricity that are supplied by electric power generators(American Petroleum Institute). The drilling derrick is what is used to position and support the drill string. The drilling bit hangs from the drilling string over the well bore. The borehole is fitted with a pipe. The pipe is placed in a larger steel casing.  As the drill cuts into the rock, drilling mud is added to the hole through the casing pipe, which helps by cooling the drill bit. The cement moves through the casing and fills the area between the outside of the casing and the  hole. Drilling is shown to be successful when the well strikes petroleum deposits below their seal rock. Primary recovery then relies on natural pressure in order to eject the gas and oil up to the surface. It allows about 5-15% of the oil to be extracted (Petro Industry News). Once we see that the pressure is decreasing, second recovery injects water or gas back into the oil bearing formation to bring back up more oil. This creates artificial pressure. It allows about 30% more oil to be extracted (Petro Industry News). A third method used to get the remaining oil which we call enhanced recovery.  There are three common approaches: thermal recovery, gas injection or chemical flooding. This can bring up to 60% or more of the reserve to the surface. 

Oil comes out of the well mixed with other components such as water and small amounts of natural gas. The oil is transported through a pipeline to an oil refinery.”It is then heated up to hundreds of degrees, sent up a fractional distillation column, a tower that separates the oil’s thousands of components using condensation or boiling-point techniques”( Paprec Group). The components are then separate to several different oils. “Natural gas is obtained by roughly the same methods of extraction and cracking as crude oil [...] but the plastic industry uses it for its potentially high ethane content”(Paprec group). When ethane is heated, it makes ethylene which is used later to create polyethylene. “To create 1 ton of plastic material, 1.25 tons of ethane are needed, and the chemical industry annually produces a little over 130 000 tons of ethylene.” (Paprec Group). Coal is also used in the manufacturing process of plastic. Coal can be extracted from underground mines or from surface mining. It is also important to note that all these resources are non-renewable resources and they cannot be rapidly replaced by natural means. These resources take billions of years to form. This is one of the biggest disadvantages because one day we will run out. It might not be soon, but it is important to realize that we need to find an alternative source of energy. Canada is one of the world's five largest energy producers and is the principal source of U.S. energy imports and the proven reserves are sufficient to meet demand for around 140 years at current rates of production (Natural resources Canada). 

The extraction of these resources create a lot of different impacts. First of all, the drilling process creates a huge amount of noise which can be troublesome to people. Air quality is also affected by the drilling. “Emissions generated during the drilling/development phase include vehicle emissions; diesel emissions from large construction equipment and generators, storage/dispensing of fuels [...] small amounts of carbon monoxide, nitrogen oxides, and particulates from blasting activities; and dust from many sources, such as disturbing and moving soils mixing concrete, and drilling.”(Tribal energy and Environmental information). The emissions contribute to acid rain, smog and the dust could also lead to pneumonia. There would also be some ecological impacts as well. In order to dig the well and bring all the machinery, vegetation could be removed on the well pads, the roads and more... This leads to some deforestation. “This would lead to a loss of wildlife habitat, reduction in plant diversity, potential for increased erosion, and potential for the introduction of invasive or noxious weeds.”(Tribal energy and Environmental information). Dust can also change or limit plants' abilities to photosynthesize and reproduce. There are also health impacts that will be created. Potential accidents can harm or even kill workers. Workers could also be exposed to air pollutants and could have body contact with product or other chemicals. Also there is a potential of blowouts, even though it is rare. A natural gas blowout can ignite a fire , threatening the lives of the local inhabitants. Land use impacts could also occur if there are existing land use plans in the area of the wanted drilling. “Impacts to water resources could occur due to water quality degradation from increases in turbidity, sedimentation, and salinity; spills; cross-aquifer mixing; and water quantity depletion.” (Tribal energy and Environmental information). This could affect the life in the water as well. 
As you can see, there is a lot that goes with the extraction of the raw materials in order to make plastics. A lot of energy is used and there are many different types of impact. Once the raw material is extraction, it is time for the manufacturing process, the next step of the life cycle assessment. 
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