






Executive Summary 

1. This report describes the work carried out in the second year of phase 
II of the Department of the Environment contract number PECD 7/7/170, 
entitled Total Impact Assessment of Pollutants in River Basins”. Phase II is 
concerned with the pollution caused as a result of agricultural runoff; that is 
the transport of pesticides and fertilizers from their point of application within 
a catchment to the streams draining that catchment. 

2. In the first year of the study two catchments were chosen, Wilmington 
Farm, near Bath and Rosemaund Experimental Farm, near Hereford. These 
catchments were instrumented to give continuous measurements of flow, 
meteorological variables and a range of water quality variables. 

3. A complete record of pesticide and fertilizer applications made to each 
of the farms has been compiled. 

4. Stream samples have been taken at weekly or fortnightly intervals and 
have been analysed for Nitrate, Nitrite, Ammonia, ortho-phosphate and a range 
of pesticides. The pesticides analysed for so far are Mecoprop at Wilmington 
Farm and Mecoprop, 2,4-D, Dicamba, Atrazine, Simazine, Aldicarb and 
Pyrazaphos at Rosemaund Farm. 

5. The nitrate concentrations measured in the stream are high at both the 
catchments, values being mostly in the range of lo-12 m&N at Wilmington 
Farm and about 15-18 mg/l.N at Rosemaund Farm. If these values are typical 
of runoff from agricultural catchments then this might cause serious problems 
for the supply of drinking water, where surface waters are a major supply, in 
view of the EEC limit of 11.3 mg/l.N. 

6. Phosphate and ammonia concentrations are low generally being less than 
1 ms/l, although high concentrations are occasionally measured, particularly for 
ammonia. This has been observed at both catchments. High levels of 
ammonia are of particular concern since it can remove oxygen from the river 
as it nitrifies to nitrate, which may be a hazard to fish. Although ammonia 
is used in some fertilizers the most concentrated sources are usually organic 
and may be the result of silage liquor leaks or animal slurry being washed 
into the streams. An investigation of these sources will be undertaken in an 
extension of this study. 

7. At Rosemaund Farm the changes in the concentrations of Mecoprop, 
Dicamba and 2,4-D in the stream following high rainfall events has been 
measured at hourly intervals. This has shown that the chemicals are rapidly 
moved from their point of application to the stream where they are found in 
quite high concentrations even some 1200 m downstream of the field to which 
they were applied. The peak value of 2,4-D for example was 5.12 @I which 
would probably have been higher had the sampling started earlier in the 
rainfall event. The observations made at Rosemaund Farm are supported by 
the results from Wilmington Farm where concentrations of mecoprop in the 
stream of 11 fig/l have been measured following reasonable heavy rainfall. 

8. Rainfall-runoff modelling of the Rosemaund catchment has been started 



using a semi-distributed topographically based model (TOPMODEL). Good 
agreement has been achieved between observed and simulated streamflow. The 
model still needs some modification to enable it to calculate evaporation losses 
based on meteorological data 

9. During the next year of the study, data will continue to be collected on 
the stream pesticide changes during high rainfall events. This data will be 
used to investigate the dynamics of the catchment response and to build these 
into a simple model of pesticide and nutrient transport into streams. The 
rainfall-runoff models will be improved and recalibrated and validated using the 
data available from the automatic weather station and the rectangular weir. 






























































































