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INTRODUCTION

ÅWATERPROTECT

ÅDIFFUSE TOOLS

ÅSource To Tap

ÅFAIRWAY

On-going projects in Ireland



INTRODUCTION

ÅMCPA is a widely used herbicide in Ireland

ÅDiffuse transfer mechanisms include incidental loss via drift, surface 
runoff, leaching and groundwater flow

ÅLarge spatial distribution of MCPA found in rivers exceeding drinking 
water standards

ÅSoil and sediments high in organic carbon and low in oxygen poses a 
previously unrecognised risk for MPCA in the Irish environment

ÅThere is a need for a better understanding of the 
physical/chemical mechanisms at the catchment scale



INTRODUCTION

Few monitoring studies targeted at understanding catchment-scale processes
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Poses challenges for mitigation strategies!

Where we can mitigate:

Haygarthet al., 2005



MOBILISATION ςMCPA PROPERTIES

I. Does not absorb strongly to soils (500 to 1000 times lower 
adsorption coefficient than some other pesticides)

II. Soluble

ÅHighly mobile and susceptible to transport!
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MOBILISATION - CHEMICAL CONTROLS

ÅBreakdown is largely controlled by :

i) oxygen availability

ii) temperature

iii) pH

iv) nutrient content 

ÅSoil type important

ÅAerobic conditions = quick degradation (t1/2 ~ 10 days)

ÅAnaerobic conditions = slow degradation (t1/2 ~ 2000 days)

ÅPotential for legacy stores in saturated soils

ÅBreakdown produces metabolites

4C2MP was found in 17% of groundwater samples (McManus et al., 2017) 

ÅNeed to understand the influence of soil/subsoil/bedrock 
properties



Where does water go after it has rained?
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TRANSFER - HYDROLOGICAL CONTROLS

ÅVegetation
ÅTopography
ÅSoil/subsoil drainage
ÅBedrock permeability
ÅLandscape features
ÅLand management



TRANSFER ςSURFACE PATHWAYS
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TRANSFER ςCATCHMENT SCALE

Å Flow controls 
overrides source 
pressure

Å Larger inter-annual 
P loss than between 
catchments

Å One size does not fit 
all!

STP = 4.6 mg/l

STP = 6.2 mg/l

Well drained soils
Poorly drained soils

Mellander et al., HP 2015


