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Water Quality and Monitoring
 Monitoring water resources is vital to ensuring aquatic environments remain healthy and provide a safe source of drinking water.

Question 1

 In the table below are samples of the nutrient concentrations in 5 lakes.

	Sample
	Chlorophyll A (mg/l)
	Total Phosphorous (mgP/l)
	Total Nitrogen (mgN/l)

	1
	0.6
	0.005
	0.10

	2
	10
	0.04
	0.70

	3
	160
	0.34
	5.6

	4
	120
	0.96
	2.8

	5
	25
	0.22
	7.8



To identify the quality of the water in these lakes, and classify the trophic state, we must calculate the Trophic State Index (TSI) of these samples. 

Sample 1: Originates from a balanced lake.


    
 	    


	
	= 11.54


	
	= 12.25

Therefore,







 = 10.67

With a TSI of 10.67, this sample has good water quality and is classified as Oligotrophic through Mid-eutrophic.








Sample 2: Originates from a balanced lake.
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	= 50.21



	
	= 49.22


Therefore,






	
	= 49.84

With a TSI of 49.84, this sample has good water quality and is classified as Oligotrophic through Mid-eutrophic.



Sample 3: Originates from a balanced lake.


    
 	    89.88


	
	= 108.42 – 18.4
	= 90.02


	
	= 56 + 32.73
	= 88.73







Sample 3 (continued)

Therefore,






	
	= 89.63

With a TSI of 89.63, this sample has poor water quality and is classified as Hypereutrophic.



Sample 4: Originated from a Nitrogen limited lake.


    
 	    85.73




	= 162.1 – 2.38
	= 159.72





Therefore,





	= 83.72

With a TSI of 83.72, this sample has poor water quality and is classified as Hypereutrophic.



Sample 5: Originates from a Phosphorous limited lake.


    
 	    63.15




	= 127.3 – 2.38
	= 124.92





Therefore,





	= 94.04

With a TSI of 94.04, this sample has poor water quality and is classified as Hypereutrophic.



















Question 2

A) Reasons to monitor surface waters;
· Surface waters are exposed to the elements and a vast range of contamination.
· Surface waters include rivers, lakes and reservoirs. 
· Recording and collecting data allows changes in water quality to be identified.
· Monitoring provides informative data on any changes that are occurring, allowing an appropriate response where required.
· Measure the levels of organic or inorganic contaminants.
· Chemical indicators or biological indicators of the effects of pollution.
· Measure the nutrient status of the water.
· Ensure industry or agricultural runoff is not causing dangerous pollution to leak into water resources.
· Potential pollutants can be treated or managed.
· Confirm the biodiversity, or lack of, in a water source.
· Allows us to better understand the impact of factors affecting surface waters and the life they support.


Reasons to monitor ground waters;
· Water that is stored below the surface of the earth is called ground water.
· Ground water is generally the main source of drinking water.
· Any water that is not absorbed by plants or returned to the atmosphere, will make its way to the water table. Eventually making its way into rivers, lakes, reservoirs or the ocean.
· Monitoring is required as a visual inspection is not available.
· Underground changes to waterways – loss of water supply elsewhere.
· Measure the levels of chemical indicators or biological indicators.
· Measure the status and changes of nutrients in the water.
· Potential pollutants can be treated or managed.
· Water levels require monitoring to avoid exhausting the supply of water.
· Allows us to better understand the impact of factors affecting ground waters and the life they support.




B) The monitoring of water resources, as defined in The UK Marine Biodiversity Monitoring Strategy (Kroger and Johnston, 2016), can be separated into 3 different types.

Investigative monitoring: This method involves researching collected data to measure the efficacy of water resources management. Through repeated sampling, it can allow identification of the cause and effect of changes in water resources and their quality (Noble-James, T., Jesus, A. & McBreen, F. 2018).

Operational monitoring: Allows the assessment of observable changes in the state of a habitat and can provide insight into the human factors that may be applying pressure to water resources.

Surveillance monitoring: Is using collected data to measure the direction and rate of long-term trends. This requires frequent and consistent data collection to record changes over time (Kroger and Johnston, 2016).





Question 3

On a visit to the river Ilston, in Gower, a location of the river was selected to capture and record data to assess the water quality. 
This involved collecting a water sample to measure the pH and performing a 3-minute kick sample to identify the types of animals living within the river.


The table below shows the types of invertebrates, their taxonomy and the total number of them found when performing the kick sample test.

	Invertebrate
	Taxonomy
	Number found

	Stone fly nymph
	Plecoptera
	1

	Cased caddisfly
	Trichoptera
	3

	Non-biting midge larvae
	Chironomidae
	1

	Swimming May-fly larvae
	Nesameletus
	22





The water collected for the purpose of a pH test provided a result of 7.9. 
The pH scales ranges from 0 (very acidic) to 14 (very alkaline), so a pH of 7.9 indicates neutral water. 

These results indicate the water is of good quality and supports a diverse range of invertebrates.




[Word count: 889]




References

The UK Marine Biodiversity Monitoring Strategy (Kroger and Johnston, 2016) https://data.jncc.gov.uk/data/b15a8f81-40df-4a23-93d4-662c44d55598/Marine-Monitoring-Strategy-v4.1.pdf [Accessed: 04 December 2023] 

Noble-James, T., Jesus, A. & McBreen, F. 2018. Monitoring guidance for marine benthic habitats (Revised 2018). JNCC Report No. 598. JNCC, Peterborough. https://data.jncc.gov.uk/data/9ade4be8-63dd-4bbc-afd0-aefe71af0849/JNCC-Report-598-REVISED-WEB.pdf [Accessed: 01 December 2023]

The Water Environment (Water Framework Directive) (England and Wales) Regulations 2017. No.407, Part 4, Regulation 11, Monitoring Programme. Available at: https://www.legislation.gov.uk/uksi/2017/407/regulation/11/made (Accessed: 02 December 2023).




