
Soil Pollution and Town planning 

• Metals are found in the natural environment as part of the geological materials of the earth. 

They have been used for thousands of years and metals are extremely useful materials to us in 

our modern lives. We exploit metals through mining and quarrying to support our modern 

society as they are essential materials for transport, computers, power production and power 

storage, fertilizers for food production etc. 

• https://mineralseducationcoalition.org/k-12-education/education-resources-database/ 

• https://www.visualcapitalist.com/history-of-metals/ 

• Some metals are essential for life although toxic in large amounts, others are toxic at very low 

levels 

• In particular, heavy metals are toxic as they tend to bioaccumulate. Heavy metals are considered 

to be metals with a density much greater than that of water – usually more than 5 time that of 

water (i.e. >5g/cc) 

• They are dangerous where they can become ingested by humans and animals e.g. through food 

contamination. What levels are dangerous? This varies depending on the metal. Example data is 

found in the handout.  

• Physical and chemical extraction of heavy metals for our use creates pollution through waste 

materials, pollution also occurs during natural extraction e.g. by water bodies, and pollution 

occurs during end user activity. These metals collect in soils and water bodies, are transported in 

the environment by physical movement and only leave the environment when deposited in a 

way that stops this transport. 

• When infrastructure is planned ground contamination studies are carried out to ensure the 

safety of workers and end-users of the space. There are a range of analytical techniques to 

locate ore minerals are also used to locate pollution. We will use one of these techniques – X-

Ray Fluorescence. 

• If necessary, developers can remediate ground to remove or mitigate the pollution. Typical 

methods for remediation are: removing contaminated soil to a landfill site away from the 

development, using plants to phytoextract the materials into e.g. trees, which will lock-up the 

heavy metals, or chemically stabilise the pollutants using chemicals that capture and hold the 

metals in the ground so they are unavailable for organic access. This is usually time-consuming 

and always costly. 

• For this study we will look at Pb, As, Zn, Cu, Ni, Mn, Cr, Sn, Cd  

 

  

https://mineralseducationcoalition.org/k-12-education/education-resources-database/
https://www.visualcapitalist.com/history-of-metals/


Activity:  

Rushport is planning for urban expansion: 

• An old coal mine and steelworks is no longer in use  

• The authority would like to redevelop it to expand the towns growing population.  

• It has to have a new industrial business, urban settlement/houses, agriculture/food production, 

transport  

• The authority will need a development plan which will ideally have the lowest cost for the 

shortest timescale 

• Remediation and location of infrastructure will affect the overall cost of the project and it’s 

timescale 

• You are an environmental officer tasked with deciding where it is safest to positon the different 

elements of the town expansion. 

• You need to carry out environmental analyses to do this to evaluate the extent of the pollution 

and if any ground remediation is required  

• Set up a consultancy team for the environment agency including: house builder, farmers, 

transport officer, business development, scientists for data collection 

• You have: 

Map: Location map showing sample locations, previous locations of industry and mining, roads, 

urban development and drainage system 

Given Information: Safe levels of heavy metal pollution, Cost of installing different parts of the 

infrastructure, Costs and time for remediation options 

Collected information: Measure prepared samples on the pXRF, collect results, share results, 

analyse results (averages and uncertainties), Label locations with results 

• Now make a decision: Make a decision about where the new infrastructure should be located. 

Stick squared paper and/or annotate map: 

o Urban settlement 

o Business 

o Transport 

o Farming 

o Justify your solutions to the council who will underwrite it and approve planning 

 


