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Approaches to MCPA pollution mitigation
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INTRODUCTION

Freshwater occurrences of the selective herbicide 2-methyl-4-
chloro-phenoxyacetic acid (MCPA) are an ongoing regulatory and
financial issue for water utility industries, particularly given recent
increases in detections. Upland surface water catchments in both
Northern Ireland (NI) and Ireland are important drinking water
source areas accounting for over 80% of the supply in Ireland and
99% in NI. In semi-upland agricultural areas of Ireland, MCPA is
used for rush control in spring and summer. This is of concern
because soils supporting soft rush are often prone to saturation
and MCPA is highly soluble and thus mobile, making it very
susceptible to loss from soil surfaces.

Assessments for mitigating herbicide pollution in catchments used
as drinking water sources require a combination of catchment-
based and water treatment solutions, but approaches are limited
by a lack of empirical data.

Figure 1: Spatial monitoring points (LM, D-1 to D-10) in the Derg River catchment. The drinking
water abstraction point is also the catchment outflow and the location of the temporal sampling.
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SPATIAL SAMPLING AND LAND USE ASSESSMENT

To reduce pollution transfer events from land to water in source
catchments, an understanding of where the contaminants are
originating from is needed. Spatial sampling was carried out on a
weekly basis at 11 locations in the cross-border Derg catchment
(LM and D1-D10; Fig. 1).

Land use types were identified from aerial imagery and classified
as Improved Grassland (fertilised productive pasture and meadow),
Extensive Grassland (low input pasture where rush growth is
common), Rough Grazing (poor quality pasture used primarily
for sheep and boggy ground with dense rush or scrub cover) and
Arable.
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For more information, see Open Access paper by Morton et al. (2021

TEMPORAL SAMPLING AND SIMULATIONS

Water-treatment methods require a detailed understanding of when
pollution issues are mostly occurring, but this is difficult for pesticides
as real-time monitoring is not currently available. Proxies can be used
to model these high-risk occasions and five scenarios were investigated
using hydrometeorological data. To aid with risk assessment planning, the
scenarios were compared with the time MCPA was above the concentration
thresholds at the Derg water abstraction point. Samples for MCPA analysis
were collected every 7 hours over a 12 month period.
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Fig. 2. Concentration of MCPA in the River Derg at the catchment outlet and abstraction point, the River
Derg discharge 7 km upstream of the monitoring point at Castlederg, and Malin Head daily rainfall between
27/04/18 and 30/04/19. Note log scale on the left y-axis.
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Figure 3: Weekly spatial
data of MCPA concentra-
tions from the Derg River
sub-catchments indicating
upstream areas for prior-
ity mitigation — i.e. those
areas with concentrations
regularly over the 0.1 ug/I
threshold (dashed line).
Limit of Detection (LOD)
shown in solid black line.
Points below the line were
below LOD and have been
displayed as half LOD.
Note log scale on the left
y-axis..
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LAND INCENTIVE SCHEME

The cross-border Source to Tap project (www.sourcetotap.eu) has been
piloting a Land Incentive Scheme in the Derg catchment. The scheme
offers farmers 100% grant funding to change their land management
practices, with the aim of reducing pesticide pollution and benefitting farm
businesses. In collaboration with Project Officers, a Water Environment
Management Plan is produced with recommended measures that include
weed wiping and installation of pesticide storage units.

Figure 4. Higher MCPA concen-
trations were highly correlated
with land use.
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RESULTS

* 25% of source water samples exceeded the drinking water limit
for treated water of 0.1pgL" (Fig. 2).

e MCPA concentrations never fell below the limits of detection,
suggesting persistence in the soil-water system (Fig. 2).

® MCPA concentrations increased from the headwaters to the
abstraction point (Fig. 3)

e The distribution of MCPA concentrations was highly positively
correlated with Improved Grassland and highly negatively
correlated to Rough Grazing (Fig. 4).

® Scenario testing using periods of summer rising river discharge

and soil moisture data indicated high risk periods for the presence
of MCPA.

IMPLICATIONS

This research demonstrates the benefits of using enhanced
monitoring approaches for highly mobile pollutants such as
MCPA in source water catchments, including reduced burdens
for drinking water treatment and supply. However, the results also
question the sustainability of certain land uses, in particular where
Improved Grassland is competing with drinking water supplies
since it appears from data presented here to be the main source
of MCPA to water bodies. Identifying ecosystem services, such
as water purification, water regulation, carbon sequestration and
biodiversity from agricultural land uses (e.g. Rough Grazing), and
balancing these against optimising food production is a debate
that is urgently required in drinking water source catchments.
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