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Number of monitoring sites:  

86 

Number of volunteers:  

30 

The survey  

Every three months, volunteers use simple 

test kits to measure the levels of two 

widespread nutrient pollutants, nitrate (NO3
-) 

and phosphate (PO4
3-) in their local streams, 

ponds and in the R. Thame. Low nutrient 

levels usually indicate good overall water 

quality and are being used as proxies for 

overall waterbody health. However, it is 

worth noting even where nutrient levels are 

low other issues may be affecting 

waterbodies (e.g. pesticides).   

In the last year the water quality survey 

network has almost doubled reaching 86 

monitoring sites. This analysis covers the 64 

sites where we have several months of data 

rather than new sites that have recently been 

added. We will report back on findings from 

the new sites in future analysis.  

The survey is only possible thanks to the efforts of volunteers and the generous support of Thames 

Water. To both of whom we would like to say a Huge Thank You!  

Test kits 

The survey uses the Packtest kits. A technical manual has been 

produced by Freshwater Habitats Trust assessing the reliability of the 

kits compared to laboratory analysed water samples. The kits were 

found to be an effective means to survey water quality at a landscape 

scale. The manual is available on the Freshwater Habitats Trust 

website: 

www.freshwaterhabitats.org.uk/projects/clean-water/clean-water-science/ 

What does good water quality mean? 

Waterbodies with good water quality will generally support rich and 

diverse freshwater plant and animal communities. Freshwater species 

evolved for millions of years in low nutrient conditions and so require 

these conditions to survive, particularly many of our now rarest and 

most sensitive species. When we add nutrients, they act like fertiliser 

causing vigorous and fast-growing plants to outcompete slower 

growing species, leading to a loss of overall biodiversity. In extreme 

cases water can go green and smelly but changes can also be much 

subtler. Even ‘gin clear’ spring water could be hiding the dirty secret 

of nutrient pollution. 

Figure 1. Map shows the water quality monitoring network. 

This is made up of a total of 117 sites we aim to monitor, 86 of 

these are now currently monitored by volunteers 

Figure 2. Test kits turn the 

invisible visible through a 

simple colour change reaction. 

http://www.freshwaterhabitats.org.uk/projects/clean-water/clean-water-science/


Water Quality Monitoring Survey 

Update report for 2018 

www.riverthame.org 
Report produced by Hannah Worker 

Nutrient pollution comes from a range of sources, point sources in a specific location such as a 

sewage treatment works and diffuse sources across wider areas such as fields or run-off from urban 

areas and roads which make it such a challenging issue to tackle.  

 Nitrate  

The single largest source is from fertilisers.  

Fertilisers are commonly added to arable and 

grazing fields, as well as to gardens, golf 

courses and some parks. It is very soluble and 

seeps into nearby waterbodies through the 

ground and from run-off. Other sources include 

sewage discharges.  

 Phosphate 

The main source is from sewage. High levels 

are often seen around urban areas due to 

misconnected drains*, after sewage treatment 

works and poorly performing septic tanks**. 

Other key sources include agriculture and high-

density livestock farming. 

Water quality categories  

The results of the water tests are 

split into three broad nutrient 

categories. The overall category is 

determined from the highest score 

for either nitrate or phosphate. For 

example if a site is <0.2mg/L for 

nitrate and 1-2mg/L for phosphate 

it falls within the ‘Highly Polluted’ 

category, despite the nitrate score 

being low. For a site to reach the 

‘Clean’ status it must be free of 

both nitrate and phosphate 

pollution.  

 

Clean - <0.5mg/L of nitrate & <0.05mg/L of phosphate  

These levels of nutrients indicate the best sites. If there are no other 

problems these waterbodies should support rich and diverse 

communities of freshwater plants and animals, including sensitive 

species and many of our now rarest species. ‘Clean’ water is 

increasingly becoming harder to find in the landscape, making it vital 

to preserve it where it is found and to create more.  

Some pollution - 0.5-1 of nitrate & 0.05-0.1 of phosphate 

Even at these level waterbodies will be suffering the effects of pollution. 

Almost half the species that should be present could have been lost.  

Highly polluted - >1mg/L of nitrate & >0.1mg/L of phosphate 

At these levels waterbodies are heavily affected, even the toughest 

species may be finding it hard to survive and algal blooms could be a 

common occurrence. Sites that fall within the ‘Highly Polluted’ category 

should not be completely disregarded and can still provide important 

habitat for much loved species. However, they are less likely to support 

rich and diverse communities of plants and animals that are indicative 

of a healthy ecosystem. 

Figure 3. The survey is adapted from ‘Clean Water for Wildlife’ run 

by Freshwater Habitats Trust. Diagram produced by Freshwater 

Habitats Trust. 

Figure 4.’Clean’ water pond 

buzzing with life. 

* Foul water drains connected to surface water drains. 

** Sewage treatment systems that are not connected to the 

main sewer network.  
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Findings of the survey  

 

Figure 5.  Map showing overall water quality  

categories for all monitoring sites. 

Overall - the results show high levels of nitrate and 

phosphate pollution across the whole catchment (fig 5). 

‘Clean’ water could be found dotted through the 

landscape. As is being seen time and time again across 

the country, this ‘Clean’ water is concentrated in the 

smaller waters, the ponds and small headwater streams 

where there are fewer sources of nutrient pollution. No 

river sites and very few larger stream sites were found to 

be free from pollution. This is not too surpising in a 

landscape like the Thame catchment which comprises of 

large areas of intensive agriculture, with lots of 

settlements and sewage treatment systems. The 

catchment’s running waters travel large distances, 

draining large areas of land, and so have many potential 

sources of pollution.  

Nitrates - nitrate levels appear to increase as 

waterbodies move into more intensively farmed areas of 

the landscape and remain relatively low through urban areas, such as Aylesbury (fig 6). This 

is likely due to the levels of fertiliser that was/is added to intensively farmed land. A proportion 

of this comes from historic application during the mid to late 20th century where it has polluted 

groundwater. Although still applied widely, fertiliser application has decreased in recent years 

with improvements to farming practices. Spikes in nitrate levels are also seen after sewage 

discharges.

Key findings 

 Nutrient pollution is widespread 

across the Thame catchment. Only 

6 sites were found to always remain 

free from both nitrate and 

phosphate pollution. 

 Both nitrate and phosphate are 

pervasive across the catchment. 

Nitrate was found at 90% of polluted 

sites compared to 74% for 

phosphate. 

 Nitrate pollution appears to be 

concentrated around the intensively 

farmed areas of the catchment and 

after sewage treatment works. 

 Phosphate pollution is widespread 

but more varied across the 

catchment than nitrate. Presence is 

suspected to be linked to sewage 

discharges. 
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Nitrate                                    Phosphate

Figure 6. Nitrate (NO3
-) levels during 2018 across all current monitoring sites 

in the Thame Catchment. Each pie chart shows the proportion of nitrate 

levels at each site. The number of times the site was surveyed is written next 

to each chart.  For example, the far right pie chart was surveyed 3 times and 

levels were found to be 2-5mg/L 30% of the time and 1-2mg/L 70% of the 

time.   

Figure 7. Phosphate (PO4
3-) levels throughout 2018 across all current 

monitoring sites in the Thame Catchment. Each pie chart shows the 

frequency of phosphate levels at each site. The number of times the site 

was surveyed is written next to each chart. For example, the far right pie 

chart was surveyed 3 times and levels were found to be 0.02-0.05mg/L 30% 

of the time and <0.02mg/L 70% of the time.   
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Phosphates - the pattern is not so clear for phosphate, which 

is more varied and disperse in distribution (fig 7). The key 

source of phosphate is sewage discharges and so the pattern 

seen may be linked to these, but also to misconnected drains 

and poorly preforming septic tanks.  

Although still present in high levels, phosphate pollution 

appears to be slightly less prevasive than nitrate pollution 

across the catchment, being present at 74% of polluted sites 

compared to 90% for nitrate (fig 8).  

Where is the clean water? 

Our results show that only 6 sites always remain free from 

both nitrate and phosphate. Ponds made up the majority of 

these ‘Clean’ sites despite being a smaller proportion of the 

monitoring network (fig 9). This is because standing 

waterbodies tend to drain water from smaller areas of land 

with fewer sources of pollution. This enables them to stay 

‘Clean’ and act as clean water refuges for wildlife that depend 

on good water quality. 

Are polluted sites always polluted? 

Nitrate:  

Of the sites that were polluted by nitrate, 73% were found to 

remain polluted though the year, falling within the ‘Highly 

Polluted’ or ‘Some Pollution’ category (fig 10). 19% of sites 

fluctuate between the unpolluted and polluted categories and 

only 8% remain free from nitrate pollution all the time. Almost 

all of the sites unpolluted by nitrate were ponds.  

Phosphate: 

Of the sites that were polluted by phosphate 28% were found to remain polluted throughout the year, 

falling within the ‘Highly Polluted’ or ‘Some Pollution’ category (fig 10). 48% of sites fluctuate between 

the unpolluted and polluted categories and 24% remain free from phosphate pollution all the time. 

These unpolluted sites were a mix of pond, stream, lake and river sites.  

Figure 9. Chart showing waterbody types of 

sites always within the ‘Clean’ category. Only 

6 sites where always found to be ‘Clean’.  

Figure 8. Chart showing type of nutrient 

pollution at sites reaching the ‘Some Pollution’ 

and ‘Highly Polluted’ categories.  

Nitrate: Phosphate: 

Figure 10. Graphs showing whether pollution levels changed over time 

 



Water Quality Monitoring Survey 

Update report 2018 

www.riverthame.org 
Report produced by Hannah Worker 

The main R.Thame  

There are 10 monitoring sites along 

the main river, starting in a headwater 

stream in the eastern side of the 

catchment and following the 

watercourse down to the confluence 

with the River Thames. Two of the ten 

sites have only been monitored once 

and so have not been included in this 

section of analysis.  

Even within a small tributary stream 

(fig 12, site 1) nitrate levels were 

found to be high, placing the site in 

the ‘Highly Polluted’ category, on 

average between 1-2mg/L for nitrate 

(fig 12). These increased levels are 

likely due to fertiliser application on 

surrounding arable fields and from 

polluted ground water coming from 

the chalk aquifer situated at the 

source of the stream. Nitrate is very 

soluble and, due to historic nitrate fertiliser application, it has seeped through the chalk into the 

aquifer. Even if all current nitrate application was halted nitrate concentrations would remain high for 

decades due to the aquifer’s hydrology. There is no evidence of phosphate pollution at this upstream 

Figure 12. Graph showing average nitrate (NO3
-) and phosphate (PO4

3-) levels at 8 monitoring sites 

along the main river. Levels are also colour coded to their water quality category, red for ‘Highly 

Polluted’, green for ‘Some Pollution’ and blue for ‘Clean.  

 

Figure 11. Map of River Thame Catchment showing the monitoring 

points along the main river. 
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site. This section of stream has no sewage treatment works and few other septic tanks or other sewer 

discharges, and therefore there are few potential sources of phosphate pollution.  

Both nitrate and phosphate levels increase as the river moves past Aylesbury Sewage Treatment 

works (STW) (fig 12). Phosphate levels increase to the ‘Highly Polluted’ category, averaging between 

0.1-0.2mg/L, and nitrate levels remain in the ‘Highly Polluted’ category, but jump from an average of 

1-2mg/L to 5-10mg/L. Aylesbury STW is the largest of 31 treatment works in the catchment. Aylesbury 

serves over 95,000 people. Although nutrient levels increase after the works it, the site will be 

operating within the legal discharge limits set for it by the Environment Agency. 

 

Downstream from Aylesbury, nitrate levels remain high, averaging between 5-10mg/L, till the river 

joins the Thames at Dorchester-on-Thames. Phosphate levels also remain high, staying in the ‘Highly 

Polluted’ Category, except at one of the Nether Winchendon sites. The drop seen is likely due to an 

inflow from a small stream low in phosphate just above the sampling point. This stream has no sewage 

discharges or settlements along it and so has few potential sources of phosphate. Nitrate levels do 

not drop at this point, suggesting a continued supply of nitrate enriched water from nearby arable 

land.  

How do discharge consents from sewage treatment plants work?  

Waste water is treated to meet consent levels for pollutants including phosphate, ammonia and 

suspended solids. These consent levels are set by the Environment Agency (EA), the government’s 

regulatory body and are based on a number of factors, including cost and technical feasibility. They 

are reviewed every five years and new consent levels have been set for some of the treatment works 

in the catchment, including Aylesbury, which will see improvements in the coming years. At most 

sewage treatment works in the catchment it would, in theory, be technically possible for the EA to 

restrict consent levels further to reduce nutrient pollution coming into streams and the river, but this 

is a complex issue in terms of costs and benefits. As a society we generally accept a certain level of 

pollution despite the known impact is has on the environment. 

 

Tributaries  
 

The Thame’s tributaries show similar findings to the main river. 

Maps showing the water quality results from each of the tributaries 

currently monitored can be found in the appendix. None of the 

tributary streams were found to be free from nitrate pollution (fig 

14&15), again most likely as a result of historic fertiliser application 

and continued intensive agricultural use of the land. Many streams 

surveyed were found to be highly polluted by nitrate in their upper 

reaches as well as nearer the confluence with the Thame (14). 

Phosphate levels are much lower in the upper reaches, with four 

upper reach sites being found to be free from phosphate pollution 

(fig 15). The upper reaches tend to have few settlements and 

therefore there are fewer potential sources of phosphate pollution 

from sewage and misconnected drains. 

 

Unsurprisingly nutrient levels tend to increase between the upper 

reaches of the Thame and its confluence with the River Thames as 

the waterbodies move through the landscape. This is particularly 

dramatic for the Kingsey Cuttle Brook which increases considerably 

for both nitrate and phosphate. However both the Bear Brook and 

Figure 13. High nitrate and 

phosphate levels at Hardwick Brook 

and River Thame Confluence  
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Upper reach (near source) 

Lower reach (near confluence) 

Figure 14. Graph showing nitrate (NO3
-) levels in individual waterbodies at monitoring sites in the 

headwaters and near the stream confluence. *Upper reach site of Bear Brook has only been tested 

once and may not be truly representative. 

Upper reach (near source) 

Lower reach (near confluence) 

Figure 15. Graph showing phosphate (PO4
3-) levels in individual waterbodies at monitoring sites 

in the headwaters and near the stream confluence. *Upper reach site of Bear Brook has only been 

tested once and may not be truly representative. 

the main river above Aylesbury show the reverse of this for nitrate which decreases further along the 

watercourse. This is likely due to the waterbody moving into an urban setting with less fertiliser 

application and a dilution effect from small waterbodies with lower nitrate levels.    

 
  

 

* 

* 
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What next? 
 

 

 Cont 

The data collected continues to build knowledge of water 

quality across the catchment, helping to identify ‘Clean’ 

water habitat. It is also a powerful tool to raise awareness 

of how widespread nutrient pollution is. An issue that can 

often go unseen and overlooked. Nutrient pollution 

comes from a wide range of sources and is something 

we all contribute to. No one sector, community or 

organisation is to blame, but we can all do something to 

reduce it. Now because of the survey and thanks to our 

volunteer citizen scientists, we can really bring the issue 

to light in our catchment. 

 

Identifying pollution is much simpler that remedying the 

issues that cause it due to the multitude and range of 

sources. Reverting polluted waterbodies to the ‘Clean’ 

category is an ambitious target that can’t be achieved 

overnight but is one the River Thame Conservation Trust 

and our catchment partners are determined to work 

towards over the coming years. We will do this by 

working across our catchment with local people and 

community groups, landowners and farmers, 

businesses, statutory organisations, partner 

environmental charities and local government  to reduce 

nutrient levels going into our water bodies and by 

creating new ‘Clean’ water habitat, such as ponds. The 

data can help us target areas for water quality improvement work and to understand the impact our 

work is having. Long term monitoring is the only way we can truly reveal patterns and identify change.  

 

The data also helps us to target areas less affected by pollution for habitat improvement works to get 

the most benefits for wildlife. This doesn’t mean that waterbodies found to be highly polluted will be 

written off - we will continue to work to improve them wherever we can!  They can still provide 

important habitat and connectivity across the landscape, supporting many much loved and less 

sensitive species such as otter, curlew and lapwing. We continue to take a holistic approach to our 

work across the catchment but we are better able to make more informed decisions and to tailor our 

work depending on water quality data.  

 

Improving water quality is crucial if we want to have a healthy freshwater environment for wildlife and 

for our own well-being. It is vital we continue to gather information on water quality, especially 

considering funding cuts to the government’s freshwater monitoring programme run by the EA which 

is now a fraction of its previous size. 2019 should also be an interesting year as new improvement 

works start to be implemented by Thames Water at some of the catchment’s sewage treatment works. 

Monitoring will enable us to identify any resulting changes to water quality.  

 

‘Clean’ unpolluted water is increasingly harder to find but we know there are other areas of the 

catchment with good water quality that are not yet being monitored. In particular, areas of semi-natural 

habitat, such as Bernwood Forest and small headwaters right at the top of the catchment. With the 

help of local people who come forward as volunteers, we aim to expand the monitoring network into 

these areas to ensure we keep an eye on these high-quality sites and help to protect them.  

Figure 16. “No mum, it’s definitely 0.2, not 0.5” 
says Grace, our youngest water quality 
monitor. 
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Final word 

From us all at the Trust we would like to thank the volunteers who have put a lot of time and effort 

into collecting this very important data for us. Please do keep up your hard work, it is very much 

appreciated. As cheesy as it is, we really could not do it without you! Lastly we would like to give all 

our volunteers…….. 

 

A Huge Thank You!
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Appendix  

 

Maps showing the water quality results for individual 

waterbodies and consented discharges are shown 

below. Please note that all of the consented discharges 

shown are licenced. Most non water company sewage 

discharges will be septic tanks or private small 

treatment works. Increases in nutrient levels are often 

seen after sewage treatment works. However this does 

not necessarily mean the works are not operating 

within their licence and are breaching the consent 

levels set by the Environment Agency.  

 

 

 

Figure 17. Map showing stream/waterbody catchments within the wider River 

Thame Catchment.  
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Figure 18.  

Map showing 

average nitrate 

(NO3
-) category in 

the Baldon Brook 

catchment. 

Consented 

discharges, 

including non water 

company sewage 

discharges (i.e. 

septic tanks) and 

sewage treatment 

works also shown.  
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Figure 19.  

Map showing 

average phosphate 

(PO4
3-) category in 

the Baldon Brook 

catchment. 

Consented 

discharges, 

including non water 

company sewage 

discharges (i.e. 

septic tanks) and 

sewage treatment 

works also shown.  
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  Figure 20.  

Map showing 

average nitrate 

(NO3
-) category 

in the Bear & 

Wendover Brook 

catchment. 

Consented 

discharges, 

including non 

water company 

sewage 

discharges (i.e. 

septic tanks) and 

sewage 

treatment works 

also shown.  
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Figure 21.  

Map showing 

average phosphate 

(PO4
3-) category in 

the Baldon Brook 

catchment. 

Consented 

discharges, 

including non water 

company sewage 

discharges (i.e. 

septic tanks) and 

sewage treatment 

works also shown.  
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Figure 22.  

Map showing 

average nitrate 

(NO3
-) category 

in the Cuttle 

Brook catchment. 

Consented 

discharges, 

including non 

water company 

sewage 

discharges (i.e. 

septic tanks) and 

sewage 

treatment works 

also shown.  
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Figure 23. 

Map showing 

average phosphate 

(PO4
3-) category in 

the Baldon Brook 

catchment. 

Consented 

discharges, 

including non water 

company sewage 

discharges (i.e. 

septic tanks) and 

sewage treatment 

works also shown.  
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Figure 24.  

Map showing 

average nitrate 

(NO3
-) category 

in the Dorton, 

Chearsley & 

Waddesdon 

Brook catchment. 

Consented 

discharges, 

including non 

water company 

sewage 

discharges (i.e. 

septic tanks) and 

sewage 

treatment works 

also shown.  
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Figure 25.  

Map showing 

average phosphate 

(PO4
3-

-) category in 

the Baldon Brook 

catchment. 

Consented 

discharges, 

including non water 

company sewage 

discharges (i.e. 

septic tanks) and 

sewage treatment 

works also shown.  
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Figure 26.  

Map showing 

average nitrate 

(NO3
-) category 

in the Hardwick 

Brook catchment. 

Consented 

discharges, 

including non 

water company 

sewage 

discharges (i.e. 

septic tanks) and 

sewage 

treatment works 

also shown.  
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Figure 27.  

Map showing 

average phosphate 

(PO4
3-

-) category in 

the Baldon Brook 

catchment. 

Consented 

discharges, 

including non water 

company sewage 

discharges (i.e. 

septic tanks) and 

sewage treatment 

works also shown.  
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Figure 28.  

Map showing 

average nitrate 

(NO3
-) category 

in the Haseley & 

Latchford Brook 

catchment. 

Consented 

discharges, 

including non 

water company 

sewage 

discharges (i.e. 

septic tanks) and 

sewage 

treatment works 

also shown.  
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Figure 29.  

Map showing 

average phosphate 

(PO4
3-) category in 

the Baldon Brook 

catchment. 

Consented 

discharges, 

including non water 

company sewage 

discharges (i.e. 

septic tanks) and 

sewage treatment 

works also shown.  
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Figure 30.  

Map showing 

average nitrate 

(NO3
-) category 

in the Kingsey 

Cuttle Brook 

catchment. 

Consented 

discharges, 

including non 

water company 

sewage 

discharges (i.e. 

septic tanks) and 

sewage 

treatment works 

also shown.  
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Figure 31.  

Map showing 

average phosphate 

(PO4
3-) category in 

the Baldon Brook 

catchment. 

Consented 

discharges, 

including non water 

company sewage 

discharges (i.e. 

septic tanks) and 

sewage treatment 

works also shown.  
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Figure 32.  

Map showing 

average nitrate 

(NO3
-) category 

in the Scotsgrove 

Brook catchment. 

Consented 

discharges, 

including non 

water company 

sewage 

discharges (i.e. 

septic tanks) and 

sewage 

treatment works 

also shown.  
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Figure 33.  

Map showing 

average phosphate 

(PO4
3-) category in 

the Baldon Brook 

catchment. 

Consented 

discharges, 

including non water 

company sewage 

discharges (i.e. 

septic tanks) and 

sewage treatment 

works also shown.  

 



Water Quality Monitoring Survey 

Update report 2018 

www.riverthame.org 
Report produced by Hannah Worker 

 

Figure 34.  

Map showing 

average nitrate 

(NO3
-) category 

in the Thame 

(Aylesbury to 

Scotsgrove) 

catchment. 

Consented 

discharges, 

including non 

water company 

sewage 

discharges (i.e. 

septic tanks) and 

sewage 

treatment works 

also shown.  
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Figure 35.  

Map showing 

average phosphate 

(PO4
3-) category in 

the Baldon Brook 

catchment. 

Consented 

discharges, 

including non water 

company sewage 

discharges (i.e. 

septic tanks) and 

sewage treatment 

works also shown.  
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Figure 36.  

Map showing 

average nitrate 

(NO3
-) category 

in the Thame 

(Scotsgrove to 

Thames) 

catchment. 

Consented 

discharges, 

including non 

water company 

sewage 

discharges (i.e. 

septic tanks) and 

sewage 

treatment works 

also shown.  
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Figure 37.  

Map showing 

average phosphate 

(PO4
3-) category in 

the Baldon Brook 

catchment. 

Consented 

discharges, 

including non water 

company sewage 

discharges (i.e. 

septic tanks) and 

sewage treatment 

works also shown.  
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Figure 38.  

Map showing 

average nitrate 

(NO3
-) category 

in the Thame 

(upstream of 

Aylesbury) 

catchment. 

Consented 

discharges, 

including non 

water company 

sewage 

discharges (i.e. 

septic tanks) and 

sewage 

treatment works 

also shown.  
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Figure 39.  

Map showing 

average phosphate 

(PO4
3-) category in 

the Baldon Brook 

catchment. 

Consented 

discharges, 

including non water 

company sewage 

discharges (i.e. 

septic tanks) and 

sewage treatment 

works also shown.  
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Figure 40.  

Map showing 

average nitrate 

(NO3
-) category in 

the Baldon Brook 

catchment. 

Consented 

discharges, 

including non water 

company sewage 

discharges (i.e. 

septic tanks) and 

sewage treatment 

works also shown.  
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Figure 41.  

Map showing 

average phosphate 

(PO4
3-) category in 

the Baldon Brook 

catchment. 

Consented 

discharges, 

including non water 

company sewage 

discharges (i.e. 

septic tanks) and 

sewage treatment 

works also shown.  

 


