Citizen science pitch

The rising issue of artificial fertiliser pollution

Artificial fertilisers are substances rich in nutrients made to make up for deficits in the natural cycles, like nitrogen (Dhaka,2022). Today, we would not be able to grow sufficient food yields in the UK without them (Wentworth and Barnett,2024). But at what cost? 
This citizen science project involves testing waterways, in small, rural communities for nitrate and phosphate levels in addition to spotting algae. 

Why is this project needed?

The specific focus on this type of community is important, as areas like this, are underrepresented in many official water quality statistics (Gladstone,2020). Rural communities experience poor resolution, due to lack of interest and underdeveloped monitoring systems, but this is an issue, as locations surrounded by agricultural land are expected to experience higher water pollution levels, where 78% of freshwater eutrophication is caused by agriculture (Crooks et al.,2021). Eutrophication refers to over enriched water bodies, subsequently depleting oxygen levels (NOAA,2024). High nitrate and phosphate levels lead to eutrophication which accelerate algae growth. High levels of algae reduce light reaching the water and reduce oxygen levels resulting in biodiversity decline. 

Project outline

This project comes under Hacklay’s level two typology; distributed intelligence (Hacklay,2013), as it requires some level of interpretation from participants. Data will be collected on the same day every month with a training day held beforehand to provide methodology and testing kits, by a science specialist. The testing kits will contain basic calibrated equipment like thermometer, bottles for samples and nitrate and phosphate strips that can be compared to levels on the website. The reasoning behind this is to decrease inaccurate data collection, and to allow all demographics to participate as help and guidance will be available, minimising exclusion. The data will be sent to a website, where a questionnaire will be included to identify conditions on day of collection which will be highly useful when analysing the data. The website will also include picture reference sheets of algae and how to spot it, this will make it easy for local participants of all ages to take part and will help with precision of results. Uploading the results allows scientists to analyse patterns in the data, for example to see if seasonal changes or conditions alter results.

How the data will be used

Participants within the community are going to feel as their data collection has a real-life impact as the results inputting into the website can be communicated by scientists at a national level and included in evidence for future policy changes, for example catchment sensitive farming (Gov,2018) and water framework directives (Legislation,2017).  An example questionnaire is seen in Table 1.


Table 1: Example questionnaire that will be supplied to local participants
	Questionnaire: To identify conditions on data collection day

	Date:
	(YYYY-MM-DD)

	Time of data recording:
	(HH:MM)

	Season in year
	(Spring, summer, autumn, winter) 

	Approximate air temp:
	(C)

	Precipitation in the last 24hrs:
	(Yes or No)

	Weather type (please tick):
	[bookmark: Check8]Clear/sunny  |_|
[bookmark: Check7]Partly cloudy  |_|
[bookmark: Check6]Overcast  |_|
[bookmark: Check2]Foggy  |_|
[bookmark: Check1]Rain(consistent) |_|
[bookmark: Check3]Showers  |_|
[bookmark: Check4]Storm  |_|
[bookmark: Check5]Other  |_|

	Approximate Water flow rate:
	[bookmark: Check9]Fast  |_|
[bookmark: Check10]Medium  |_|
[bookmark: Check11]Slow  |_|



Conclusion
Projects like this one have high importance as they draw on local knowledge as well as increasing awareness and collect large amounts of data that may not be possible otherwise. Due to the vast variety of participants, it is difficult to standardise methodology and ensure data is accurate, so having training days by experts is vital to success.
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