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Introduction 

• Rationale 
• Study sites 

– Two tributaries of the River Thames, UK 

• Methods 
– In situ monitoring and load estimation 

• Results 
– Load estimation 
– Nutrient sources and processing 

• Conclusions 
• Next steps 

 
 
 



Rationale 
• Sub-daily timescale 
• Load estimation 
• Pollution source identification  
• Ecological function 
• Water quality standards 
• Concentration-flow relationships 

 
 
 
 
 

  
 
 
 

 



Rationale 

• Builds on: Jordan et al. 2005. HESS 9:685-691. 
• Complement: 

– Cassidy and Jordan (2011) JoH; 
– Rozemeijer et al. (2010) Environ. Sci. Technol.; 
– Mellander et al. (2012) Environ. Sci. and Policy; 
– Ferrant et al., (2012) Hydrol. Processes.; 
– plus an array of others. 

• Urban context and suite of analytes 
• Wade et al. 2012. HESS 16:4323-4342. 

 
  



Thames catchment – in situ monitoring 



The River Enborne 



The River Enborne at Brimpton 





The Cut 



In-situ monitoring 

Inside Monitoring  
Trailer 

Hach Lange  
Phosphax Sigma 

YSI Multi-Parameter 
Sonde (6600) 



The River Enborne: full data set 



Load estimation 

• Walling and Webb, 1995. Mar. Poll. Bull. 
• Re-sample 

 



Nutrient load estimation 



The River Enborne: annual loads 
 
 

Load Estimate Diff. from hourly load estimate 

TRP (kg P y-1) NO3 (kg N y-1) TRP (%) NO3 (%) 

Hourly 3320 120000 -- -- 

7-hour 3320 121000 0.1% 0.7% 

Daily 3300 120000 -0.9% -0.1% 

Weekly 4170 142000 26% 18% 

Fortnightly 4300 139000 29% 15% 

Monthly (11th) 3100 114000 -7% -5% 

Monthly (21st) 2000 76800 -39% -36% 



The River Enborne: loads 



Nutrient sources 



Two-peak diurnal pattern in flow 



Two peak diurnal pattern in TRP and NO3 in the River Enborne 

Halliday et al 2013 Water 



River Continuum 

Seasonal dynamics 

• Upland = 
Catchment 
biological 
processing 

• Lowland =  
Sewage effluent 
discharges 

Diurnal dynamics 

• Upland = 
Instream 
autotrophic 
uptake 

• Lowland =  
Sewage effluent 
discharges 



The River Enborne: phosphorus dynamics 

Wade et al 2012 HESS 



The River Enborne: phosphorus dynamics 



The River Enborne: phosphorus dynamics 



The River Enborne: phosphorus dynamics 



Ecological function and 
 water quality standards 



The Cut: water quality standards/thresholds 

Halliday et al. In review, Hydrological Processes 



Conclusions 
 

• Nutrient sources 
– Low flows - sewage works in lowlands drive nutrient dynamics 

• Complex phosphorus dynamics 
– Start to separate source types? 

 
 

• Future work 
– Importance of sampling time and frequency 
– Ecological function 
– Combination with algal flow cytometery data 

• Miniaturised environmental sensors are the future 
 

 http://www.hull.ac.uk/limpids  



Next steps: Lab-on-a-chip 

University of Hull: Detection chip and baseline suppression board 
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