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Summary
•	 A risk assessment model has been developed for potential environmental impact of 

farm roadways on receiving waters; however further development is required as more 
farms with more variable inputs are encountered.

•	 High levels of legacy P have been measured in farm roadway surface material, 
representing a high pollution risk where connectivity to surface waters exists.

Introduction

Despite generally declining soil phosphorus (P) balances, the impairment of fresh waters due 
to P and nitrogen (N) emissions from agricultural landscapes remains a key environmental 
issue. Relatively small but critical source areas within agricultural catchments tend to 
contribute disproportionally to suspended sediment, dissolved nutrients (N & P) and 
harmful bacterial loads (E. coli) in receiving waters. Farm roadways, which typically retain 
excessive nutrient concentrations, particularly P, have been little investigated with respect 
to their role in nutrient transport to receiving waters. These roadways, many of which have 
not been mapped to date, may contain all components (source, mobilisation, transport, 
hydrological connectivity, delivery, and impact) of the nutrient transfer continuum (NTC), 
and contribute significant non-point nutrient losses within catchments. In addition, source 
P loads from within the farm roadways themselves are considered a highly concentrated 
source of legacy P and likely a large contributor to catchment scale P emissions via surface 
and subsurface pathways. The study aims were to a) evaluate pollution risk potential of a 
selection of typical farm road networks and b) investigate storage and potential release of 
legacy P from farm roadway material.

On-farm study

Pollution risk potential

A semi-quantitative risk assessment model was developed and tested based on all 
components of the NTC and a relative impact score was assigned to each parameter based 
on a visual assessment. Seven dairy farms were assessed using the model which generated 
a risk score classification system from ‘very low’ to ‘very high’. A 3-interval (low, moderate, 
high) 30-year average rainfall classification system was used.

Legacy P in farm roadway material

Material from farm roadways at Johnstown Castle was bulk sampled from 17 locations at 
regular intervals to 1 cm depth using a hand-held corer. All samples were oven dried (40°C), 
sieved (2 mm) and tested for Morgans P (Pm) and Mehlich 3-P (M3-P).

Results

Pollution risk potential

Approximately three per cent of roadways surveyed were classified as high or very high 
and in need of mitigation measures for existing climatic conditions. This increased by 60% 
for ‘high’ and 242% for ‘very high’ classifications in the scenario of increased (high) rainfall 
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(1957-≥3523 mm per annum), representing climate change (Figure 1). A farm roadway 
visual assessment booklet (Available from the Teagasc website) has been developed to 
help identify sections of roadway that may need improvement.
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Figure 1. Distribution of risk score classifications across seven farms (A) under existing climatic 
conditions and (B) under the high (future) rainfall scenario

Legacy P in farm roadway material

Morgans P and M3-P for roadway material (Table 1) far exceeded the agri-environmental 
thresholds for soil (8 mg/L and 75 mg/kg, respectively) and represent a significant source 
of soluble and available P.

Table 1. Measured farm roadway material P concentrations at the Johnstown Castle farm

Sampling date
Morgans P (Pm) 

(mg/L)
Mehlich3-P (M3-P) 

(mg/kg)
September 2021 44.3 ± 21.77 155.0 ± 57.52
October 2021 55.1 ± 31.58 162.8 ± 88.05

The high P concentrations measured were consistent with repeated deposition of sources 
over time leading to an accumulation of significant amounts of available and labile P. This 
high P source load represents a high risk of pollution if connected directly or indirectly to 
receiving waters.

Conclusions

Farm roadways are a source of event and legacy P loads which can enter receiving waters 
via surface and subsurface pathways. A model to assess the risks of farm road pollution 
has been developed; however further development is required as more farms and more 
variable inputs are encountered. High P loads, on average 5-7 times those of a soil P index 
4, were measured in the granular road material at a dairy farm, representing a significant 
pollution risk if connected to surface waters.
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