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River Ely in Pontyclun, South Wales (Own image, 2024)
[bookmark: _3i07464719y1]1 Introduction
[bookmark: _vouxyjvmc18i]1.1 Rationale
This research aims to look at the macroinvertebrates in the River Ely, which flows through places such as Pontyclun, Tonyrefail and Cardiff and how they are affected by the pollution that happens within the River. Macroinvertebrates are any animal that does not have a backbone, and they are large enough to be seen without a microscope (Michaluk, S., 2026). A few examples are crustaceans (Crustacea spp), molluscs (Mollusca spp), and arthropods (Arthropoda spp). They play a critical role in rivers as they help with the ecology of ecosystems by being responsible for the transfer of organic matter from various sources inside or outside of the stream through the stream food web (Richard Hauer and Gary Anthony Lamberti, 2017). The last study that could be found on the river was from 1982, when the river was very different to what it is like now and could be used for comparison. This research could be useful for organisations such as The Rivers Trusts, which promote citizen science (The Rivers Trust, 2025)  and are always looking for more data and information on Rivers in Wales. This research aims to find out what pollution is occurring in the River Ely today and how that may be affecting the ecology and ecosystems within the River. I hypothesise that there will be different types of pollution present in the river; however, I believe that sewage pollution will be the highest amount, and this will have an effect on the amount of macroinvertebrates within the river. Finally, the findings from this research will aid industries in finding out if they are polluting the river, but also it will help organisations who specilise in rivers to figure out what they have to do to ensure that the river quality is safe for ecosystems to live in.

[bookmark: _tap2o1ya1xog]1.2 Site background
[image: ]
Figure 1: Map of the study site in South Wales
The River Ely is in South Wales and was once known as an extremely polluted river due to its being an industrial river. The pollution in the River was so bad that it turned red sometimes during high pollution. The river is a largely urban river, and it is unique because it does not have a reservoir in its headwaters, but it does rise from the hills in Tonyrefail, flowing South-East towards Cardiff (Afonydd Cymru, 2023). The River is around 24 miles long, running through mostly farmland but also a range of villages and a large city. The river is still one of the most polluted rivers in Wales. There were large amounts of heavy industry that happened along the river; the main source of pollution in the past was from the old Ely paper mills (Waddington, 2018). The main source of pollution to the river today is wastewater treatment works and new industries that have replaced the old industries. The river is under large amounts of stress due to its past pollution and current pollution. Tests will help figure out what can be done to help the river with its increasing pollution levels.
[bookmark: _qkc1kx9u12pu]
[bookmark: _r3i4ea5n4an8]2 Aims and objectives for this research
Aims
· To examine the fresh macroinvertebrate fauna in the river Ely compared to data from the 1980’s
· To investigate the River Ely’s pollution and how it is having effects on the river's ecology
Objective
· To collect samples of the ammonia, sewage and coal in the River Ely 
· To do a kick sample in the river to look at the fresh macroinvertebrate fauna
· To use GIS to plot areas and record the pollution in those areas
Research questions
· Has the freshwater macroinvertebrate fauna distribution changed from the 1980’s data
· What is the current pollution in the River Ely?
· How might this pollution affect the ecology in the river?

[bookmark: _tea49u5tkk]2.1 Justification
The reason why these research questions are significant for this research is that it allows us to use the past investigation of the river in the 1980s to compare the distribution of the macroinvertebrate fauna. This is important as it can show which areas have the lowest ecology, and these areas may have the most pollution, which will allow us to figure out what might be causing this pollution; however, further research will need to be conducted for this. The research can also look at the different types of pollution in the river, for example, ammonia and sewage. Furthermore, this data will help us identify why the pollution might be affecting the river's ecology and what we can do to increase its ecology.

[bookmark: _5wc1xjwdi0rg]3 Literature review
Current agreements for this topic and why macroinvertebrates are useful
The use of macroinvertebrates for measuring water quality is widely known and used. For example, a macroinvertebrate study by Anyanwu, Okorie and Odo (2019) was conducted on the Ossah River, Umuahia, Southeast Nigeria, where they used macroinvertebrates as a bioindicator. Macroinvertebrates are used due to their sensitivity to organic pollutants, wide distribution and their minimal cost for sampling them. Several studies in lotic environments have used macroinvertebrates for biomonitoring and assessment of aquatic ecosystem health. This is because they have a large potential for anthropogenic impact monitoring programs. A wide range of research around water quality uses macroinvertebrates as a bioindicator for rivers globally, which shows that they are a valid indicator.


Gap in the literature
An article by Bates, Thompson, and Prasad (2025) shows that there is a gap in the literature for macroinvertebrates, which is that they are great bioindicators; however, their responses to stream impairment and restoration in the context of ongoing land-use pressures are less understood. They note that analysis of macroinvertebrate indices before and after the completion of restoration projects would reveal information on the performance and effectiveness of a project. Also, it would be useful to look at sites with and without restoration projects and see how that affects macroinvertebrates and their overall habitat quality. This article highlights the different gaps for types of water quality monitoring, and it gives a range of solutions and ideas of what can be done to close those gaps.


An article that justifies the methodology used in this research
This article by Uherek and Pinto Gouveia (2014) uses the BMWP score system when looking at macroinvertebrates in a stream in Brazil. The BMWP score system is used to measure how healthy the river It uses a scoring system where each species has a specific number corresponding to it, with 1 being poor river quality and 10 being excellent river quality (Bourne Stream Partnership, 2003), and the result for a sample is added up using the BMWP score system as shown in Figure 2. It is used universally, and it is cheap and easy to understand. This research also uses the method of kick-net sampling when collecting its data. A kick-net sampling method is when someone stands in the river, and a net is placed in front of that person against the current. The person then disturbs the river bed by walking backwards, kicking the river bed (Brua, Culp, and Benoy, 2010). The net collects all organisms that were disturbed. This research did exactly that, but also used their hands in shallow areas. Once all the organisms were collected in the net, they were counted and recorded according to the BMWP scoring system. 
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Figure 2: Table 2. Biological Monitoring Working Party (BMWP) Average Score per taxon (Adapted from Hansel, 2006, p.16)
[bookmark: _35q0451ng97a]4 Proposed protocol and methods
[bookmark: _wz1jecc2ns09]4.1 Research protocol
The protocol for the research is that around 6 areas will be plotted at different places down the river to do the kick-net sampling and water collection. At each point, a jar of water will be collected in containers and labelled, for example, point A water. And then the kick-net sampling will happen at each area at least 3 times for 3 minutes each time, and a BMWP score is created for those points to look at the water quality. The kick-net sampling will be done on a dry day when the river is calm and accessible. The water samples will then be tested in the lab for pollution. And the results will be compared to the data from the 1980 research. 

[bookmark: _l3ceo0mt5754]4.2 Results
For this research, quantitative data will be the data that will be present most in this research and will be used the most. Some qualitative data might be collected for this research, for example, the state of the river might be noted down, such as there are large amounts of rubbish present in the River Ely at this point, which may affect the results for the water testing. For this research, a T-test is also going to be used as a statistical test to present the data, prove the hypothesis and answer the research question.

[bookmark: _6bh0sp5l1nym]4.3 Methodology review
This method, which will be used to collect the data on the River Ely, is one of the best methods to use because it is quick, as the results are instant, and it is easy. It is simple to understand, and anyone can do it. A kick sample is suitable for any river, and it can produce effective data (Overend, 2023). This method does not consist of capturing any organisms, which reduces stress; however, there can be complications, such as habitats being destroyed and organisms being disturbed. Furthermore, no organisms will be taken out of their environment and will always be put back into the river.  Another method presented by Humphries, P. et al. (1997) for collecting this type of data is using traps or artificial snags, which are made from onion bags, and their purpose is to stay in a river for around 5 weeks and allow macroinvertebrates to colonise inside of them, and then they will collect these snags to then examine and count the organisms in the snags. This method seems to be intrusive as they may be stuck inside this snag for many weeks without food or escape, and it might cause the organisms stress. Overall, a range of methods can be used to collect this type of data; there are certain collection methods that might be more effective and less intrusive than others.
[bookmark: _i0h8ncodlaaq]
[bookmark: _uehp1yreh2og]4.4 Timeline
Below is a Gantt chart to demonstrate how different tasks will be spread out for this research to ensure that everything is done efficiently and effectively.
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[bookmark: _pox79vgu3yau]4.5 Practicality issues
Clayton (2019) explains that equipment will be needed, such as:
· A net
· Boots/wellies
· Buckets
· Specimen tray shown in Figure 3
· Pippets
· Jars
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Figure 3: Kick sampling specimen tray (own image, 2025)
Also, permission might be needed to access some points along the river unless they are public access. The points will try to be placed in areas that are public access; however, that may be difficult in some places, so permission will be asked from the person who owns the land by the river.

[bookmark: _53g70hb7wz91]5 Evaluation
This research could have a positive impact on the River Ely as it allows organisations such as The Rivers Trust to use this data for good. The water and organisms data will show what areas have the most pollution, and the potential reasons as to why these areas have the most pollution can be hypothesised. With this data, the River Ely will have a current BMWP score which can be shared publicly with industries around the river. This may help them realise how they are affecting the river, and they might put in regulations to reduce their pollution to the river. However, there are some limitations that come with the research; even though it might prove that the river is polluted, it will not be able to figure out why it’s polluted or who is polluting the river. Even though the data is being collected from different spots on the river, there is no way to prove who or what is polluting the river. Also, kick sampling does not factor in macroinvertebrates that stick to stones, meaning they will not be caught in the net and counted (Rau, 2020). 
[bookmark: _vklrsndk545g]6 Existing protocols
A study has been carried out before by Murphy, P.M. and Edwards, R.W. (1982), looking at the spatial distribution of the freshwater macroinvertebrate fauna of the River Ely, South Wales, in relation to pollutional distribution. However, this study was conducted in 1982, and no other study has been carried out doing the same investigation since then. It is important to note that the areas around the River Ely have drastically changed since 1982. For example, there were coking plants recorded in the past data; however, those are gone now. In this article, the way they collected data was by taking samples of fauna in the river and taking them back to their lab for inspection. In this current research, a kick sample will be more effective and reliable than how their data was collected. The past study will be used for some data in this current study; however, due to the past study using a different protocol, it might be difficult to use the data. 


[bookmark: _6lzrskbrquig]7 Anticipated data
The data will be recorded onto paper at first; however, this data will then be input into an Excel table, and a copy will be created in case the original is lost. Data can only be accessed by the person collecting the data, so no tampering is done to the data. Also, all data will be input into GIS and plotted according to pollution in those areas.

The data that is believed to come from this research will show that the river is polluted. The reasoning for this is due to the river failing its water quality test on the 17th March 2026 (Cardiff Harbour Authority, 2026). This website shows daily water quality checks, so results may vary. The river is known to be one of the most polluted in Wales, and it will stay like that unless something drastic is done. It is believed that the organisms found in the river will consist of organisms that are found low on the BMWP score, such as worms and hoglice, due to the recent water quality data showing that the river failed its tests.
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Taxonomic Class Taxonomic Families Score Taxonomic Class Taxonomic Families Score

Ephemeroptera  Ephemeridae 10 Coleoptera Corixidae 5
Heptagoniidae 10 Haliplitidae 5
Leptophlebiidae 10 Hygrobiidae 5
Pothamanthidae 10 Dytiscidae 5
Siphonurridae 10 Gyrinidae 5
Hydrophilidae 5
Plecoptera Capniidae 10 Helobidae 5
Chloroperlidae 10 Dryopidae 5
Leuctridae 10 Eliminthidae 5
Perlidae 10 Chyssomelidae 5
Taeniopteterygidae 10 Curcuionidae 5
Hemiptera Aphelochereididae 10 Phyrgancineidae Hydropsychidae 5
Trichoptera Beraecidae 10 Diptera Tipulidae 5
Brachycentridae 10 Simullidae 5
Goeridae 10
Lepidostomatidae 10 Planaria Planariidae 5
Leptoceridae 10 Dendrocoelidae 5
Mollanidae 10
Odontoceridae 10 Ephemeroptera Baeitilidae 4
Phyrgancineidae 10
Sericostomatidae 10 Megaloptera Sialidae 4
Ephemeroptera  Caenidae 7 Hirudinea Piscicolidae 4
Plecoptera Nemouridae 7 Mollusca Valvatidae 3
Hygrobiidae 3
Trichoptera Rhyacophilidae 7 Lymnaeitidae 3
Polycentropodidae 7 Physidae 3
Limnepphilidae 7 Planorbidae 3
3
Mollusca Neritidae 6
Viviparidae 6 Hirudinea Erpobdellidae 3
Ancylidae 6 Glossiphonidae 3
Unionidae 6 Hirudidae 3
Trichoptera Hydroptilidae 6 Crustacea Asellidae 3
Crustacea Corophiidae 6 Diptera
Gammaridae 6
Paleamonidae 6 Oligochaeta
Polychaeta Nereidae 6 Others Alderfly 4
Nephthyidae 6 Shrimps 6
Hoglice 3
Odonata Plagthycnemididae 6 Blackfly 5
Coenagriidae 6 Cranefly 5
Madgse 2
Hemiptera Mesovelidae 5 Worms 1
Hydrometridae 5
Gerridae 5 BMWP = sum of score of organism found
Nepidae 5 ASPT = divided by the number of group found
Naucoridae 5 5-5 excellent
Notonectidae 5 4-45 good
Pletidae 5 3-35 moderate
2-25 poor

1-15 very poor
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