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To begin at the beginning… 
 
Area-based groups (sub-catchment 
scale) were proposed at the first 
forum as a means for stakeholders 
(broadly) to come together and 
discuss matters of concern; few 
structured opportunities existed for 
this purpose. 



Regulatory groups 
Charities 
Special interest 
groups 
Local government 
Utilities 

Highways 
Academics 
Riparian owners 
Local residents 
Industry 
 

The Bourne Rivulet group: 
Membership (indicative) 
 



How the Bourne Rivulet group 
works 
Periodic meetings with agenda to reflect 
past discussion and forthcoming issues for 
focus. 
Actions are reported back and followed up. 
Membership is not fixed; new 
members/representation encouraged and 
targeted invitations made to reflect 
concerns. 



Does the Bourne Rivulet 
group work? 
 
Yes. There are many and various 
concerns; “wins” can be associated 
with the group’s discussions and 
actions. 
The group as an entity has little 
authority. Actions and progress can 
be informed by the group and 
enacted via members and links. 



Does the Bourne Rivulet group 
work? 
 
Highlights; examples 
Action on problems with sewerage 
(discussions have drawn together evidence 
and perspectives). 
Gammarus; co-ordination of efforts to 
sample and enumerate, and to collate and 
evaluate data and records. 
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Long-term trends, late 1970s onwards; upper 
Itchen 

Spatial trends, 2012-2013; upper Test and Upper 
Itchen 

High frequency (daily) variation, 2013-2014; 
upper Itchen 

 

Main strands of research 



“Reactive” Phosphorus 

In a form that is readily available to biota. 
 

“Unreactive” Phosphorus 

Not readily available to plants, but could be. 

 

Forms of phosphorus: reactivity 



“Soluble”  

Carried by the water; passes through a 0.22µm 
filter.  

“Colloidal” 

Carried by the water; passes through a 0.7µm filter 
but not a 0.22µm filter. 

“Particulate” 

Suspended in the water but may settle out or be 
carried by it; does not pass through a 0.7µm 
filter. 

Forms of phosphorus: size fractions 



Long-term trends 



Data records: reactive phosphate 

Arle:  1979-present  

Candover: 1979-present 

Cheriton: 1990-present 

Itchen:  1980-present  

- Mainly monthly sampling intervals 



Phosphate concentration 

“Natural”  
(mid to high) 
0-0.02 mg P l-1 

“Guideline”  
(mid to good) 
0.02-0.06 mg P l-1 

“Threshold”  
(just moderate) 
0.04-0.10 mg P l-1 
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Phosphate concentrations  
exceeding 0.02 mgl-1 

Arle:  95% of all samples 

Candover: 72% of all samples 

Cheriton: 62% of all samples 

Itchen:  98% of all samples 

 



Contributions of the three main tributaries 
to flow and phosphate fluxes at Easton 

Candover  12% of flow 
   10% of phosphate flux 

Arle   22% of flow 
   26% of phosphate flux 

Cheriton  14% of flow 
   11% of phosphate flux 

Other sources 52% of flow 
   53% of phosphate flux 



“Minor” 

contributions 

Easton Cheriton/Tichbourne, 

Sewards Bridge 

Arle, Drove Lane 

Candover 

PEaston = 2 x (PCandover + PArle + PCheriton) 

QEaston = 2 x (QCandover + QArle + QCheriton) 



Spatial trends 



Mainly 

particulate 

Mainly 

dissolved 

Mainly 

colloidal 

Reactive 

and 

unreactive 

P per size 

fractions 



Spatial sample 

sites; upper Test 



P is mainly 

dominated 

by the 

dissolved 

size 

fraction 



High frequency 
variations 



Sampling sites; 

daily intervals 

Itchen Abbas 
Cheriton/Tichbourne, 

Sewards Bridge 

Arle, Drove Lane 

Candover 

Upper 

Candover 



High levels 

of P tend to 

be 

dominated 

by the 

dissolved  

fraction 



High levels 

of P are 

mainly 

dominated 

by the 

particulate 

and/or 

dissolved  

fractions 



High levels of 

P are 

dominated by 

particulate 

and/or 

dissolved 

fractions. 

Occasional 

high levels of 

colloidal P. 



High levels of 

P are 

dominated by 

dissolved 

fractions with 

some 

particulate. 

Occasional 

high levels of 

colloidal P. 



High levels 

of P either 

dissolved 

and/or 

particulate 

or colloidal 

and 

particulate. 



Summary 



Summary: key observations 

Overall phosphorus levels are high, and higher in 
some places than others. Long-term and 
recently, the Arle and main Itchen are worst. 

Soluble/dissolved reactive P often accounts for 
most of the P in river water samples – but not 
always. 

Soluble/dissolved and particulate size fractions 
tend to dominate total P when P levels are high – 
but not always. 

P is complex and highly variable in time and space.  



Summary: implications 

Lack of certainty should not legitimise or justify 
lack of action. 

Source apportionment is problematic … but 
there is no reason to suspect that chalk rivers 
differ from other rivers in that sewage- and 
agriculture-related sources are important. 

Complexity and variability of P suggests multiple 
sources that contribute P to surface waters across 
wide ranges in time and space.  



Summary: forward look 

Worthy and 
purposeful 
actions, measures 
and initiatives 
exist and are 
planned. 
Continued 
support and 
participation are 
imperative. 
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