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Summary
•	 Water quality in Ireland is relatively good in a European context but there are significant opportunities for 

improvement 

•	 The primary actions required at farm level to reduce nutrient loss to water are; increased slurry storage 
capacity, reduced point source loss from yards and roadways, increased use of over-winter green cover on tillage 
farms and greater efficiency in the use of organic manures from intensive farming systems

•	 A river water catchment approach will optimise Ireland’s ability to target mitigation strategies, which are 
pertinent to the specific catchment taking cognisant of the current ecological status, known pressures and 
range of farming systems

•	 An intensive extension advisory programme will be required to assist farmers to change management practices 
at farm level to improve water quality using the 8-Actions for Change

•	 To be successful, the ‘Better Farming for Water’ campaign will require strong collaboration with existing water 
quality programmes such as ASSAP, Farming for Water EIP, Waters of LIFE, Blue Dot Catchments, ACP, as well as, 
impactful stakeholder engagement

Introduction

Abundant, clean and good quality water is a fundamental cornerstone of any thriving society and is 
necessary for a vibrant economy and enjoyable living environment. A strong and healthy aquatic 
ecosystem offers vital goods and services, such as the provision of drinking water. Whilst water quality 
in Ireland is good in a European context, water quality has not improved in recent years. Encouraging 
improvements are being made in some catchments; however, these are being offset by declines in water 
quality in others.

The Water Framework Directive (WFD; 2000/60/EC) requires EU Member States to achieve at least good 
status in all surface water and groundwater bodies by 2027. Good or high ecological status is important 
for sustaining healthy aquatic ecosystems to support abundant communities of fish, insects and plants. 
Currently, just over half of Irish surface waters bodies (rivers, lakes, estuaries and coastal waters) are 
achieving at least good status. 

The Nitrates Directive (91/676/EEC), in place since 1991, aims to protect surface water from pollution by 
agricultural sources and to promote good farming practice. The current (5th) Nitrate Action Programme 
(NAP) covers the period from 1st January 2022 to the 31st of December 2025. The NAP regulations contain 
specific new measures to protect surface waters from nutrient pollution arising from agricultural sources, 
such as dairy cow banding (linking milk yield to organic N excretion), reduced chemical N allowances, 
shorter organic and chemical fertiliser spreading periods and an increased requirement for soiled water 
storage. Ireland, like a number of other EU countries, has availed of a derogation from the maximum 
limit of 170 kg/ha of livestock manure N (organic N) as provided in the Nitrates Directive. Ireland was 
granted a derogation from the Nitrates Directive from 1st January 2022, but requiring a two-year review of 
water quality in 2023. This review resulted in a number of areas of the country having a reduction in the 
derogation limit to 220 kg/ha of organic N, while other areas remained at 250 kg/ha of organic N from 1st 
January 2024. There are currently approximately 7,000 grassland farmers availing of a derogation from 
the Nitrates Directive. While the levels of nitrate and P loss to water is highest in the areas with the more 
intensive agriculture, it is important to realise that sub-optimal water quality is a problem throughout 
the country and that agriculture is not the only pressure affecting water quality.

In 2024, Teagasc launched the ‘Better Farming for Water; 8-Actions for Change’ campaign. This is a 7-year 
(2024-2030) national multi-actor campaign focused on improving water quality in Ireland. The campaign 
was initiated at the request of the Minister for Agriculture, Food and the Marine, Charlie McConalogue TD, 
and forms part of a wider whole of government approach to improving water quality. The ‘Better Farming 
for Water’ campaign is building on existing water quality programmes such as ASSAP, Farming for Water 
EIP, Waters of LIFE, Blue Dot Catchments and others as part of the campaign to improve water quality. 
This requires the creation of strong collaboration between these initiatives and the ‘Better Farming for 
Water’ campaign. The purpose of this paper is to outline the actions required at farm level as part of 
the ‘Better Farming for Water’ campaign to improve water quality with particular focus on the Munster 
Blackwater River Catchment.
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Role of agriculture in supporting water quality

Agriculture is the dominant land use in Ireland, accounting for approximately 70% of the land use; 
therefore, it is not surprising that agriculture has been identified as one of the main threats to water 
quality in Ireland (EPA, 2024a). Figure 1 shows the pressures affecting water quality by source and 
water body type, with agriculture the greatest, followed by hydro-morphology, urban waste water and 
forestry (EPA, 2019). Table 1 shows nationally that agriculture has been identified as the most prevalent 
significant pressure, impacting over 1,000 waterbodies or approximately 62% of all waterbodies ‘at risk’ 
of not achieving the environmental objectives under the Water Framework Directive (EPA, 2024a). In 
two thirds of the water bodies where agriculture is a significant pressure, additional pressures have also 
been identified. Over 80% of the waterbodies that have been identified ‘at risk’ from agriculture are river 
waterbodies. Notably, in rivers that are impacted by agriculture, nitrate concentrations from 2010-2023 
were lower when compared with all rivers (EPA, 2024b; EPA, 2024c).  

Figure 1. Pressures influencing the water quality of waterbodies in the Republic of Ireland (Adapted from; EPA, 
2019)

The most common water quality issue arising from agriculture is the loss of excess nutrients (N and P) 
and sediment from agricultural systems (EPA, 2024a). Nutrient loss can come from point sources such 
as farmyards, or from diffused sources such as spreading of chemical and organic fertilisers. Excessive N 
and P can contribute to eutrophication of surface waters, impacting aquatic species through plant growth 
and associated fluctuation in oxygen concentration in water. Sediment can impact the physical quality of 
aquatic habitats, for example, clogging gravels for spawning trout and salmon. Both P and N play a role 
in eutrophication, however, excess P is typically the main issue for rivers and lakes and management of 
excess N for groundwater, estuaries and coastal waters. 

Table 1. Number of ‘at risk’ waterbodies with agriculture as a significant pressure (EPA, 2024a)

Waterbody 
type

No. 
waterbodies

No. at risk 
waterbodies

No. waterbodies with 
agriculture identified as a 

significant pressure

% at risk waterbodies with 
agriculture identified as a 

significant pressure
River 3,192 1,337 843 63
Lake 812 142 85 60
Transitional 196 60 40 67
Coastal 112 16 7 44
Groundwater 514 94 48 51
Total 4,826 1,649 1,023 62
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The risk of P loss is highest on poorly draining soils and subsoils. In these settings, overland flow pathways 
deliver sources of P into watercourse networks with excess rainfall. The overland flow of water carries the 
P and sediment into drains and surface waters. In grassland, applied P accumulates in soil close to the 
surface. When there is a lot of rainfall on heavy soil types or when the soil is saturated in the first place, 
most of the water will “run-off” the surface. Consequently, the water is moving in or on the soil where 
P is most concentrated. This “run-off” carries both dissolved P and P attached clay particles. Fertiliser, 
including slurry, spread on wet or frozen soils followed by heavy rain will add to this loss. 

Conversely, the risk of N loss is more likely to occur from free draining light soils. Loss typically occurs 
where excess N fertiliser is applied above the crop requirement, especially when crop growth conditions 
are poor. When this happens, excess N in the form of nitrate in the soil, not utilised by the grass or crop, 
may be leached into shallow groundwater during heavy or prolonged rainfall, discharged into connected 
river systems and travels onward to the estuaries and coastal waters. Mitigation actions are best targeted 
at controlling loss at source and reducing the N surplus. The N surplus can be reduced by increasing N 
output from the farm and/or decreasing the N input to the system in the form of feed and/or fertiliser. 
Murphy et al. (2023) showed that reducing N surplus/ha on free draining soils on pasture-based systems 
reduced nitrate leaching to water. The lag time between the implementation of measures to reduce nitrate 
leaching and reduced groundwater nitrate concentrations needs to be also considered. Fenton et al. (2011) 
has estimated that in Irish soil types it will require between 7 and 21 years to achieve good water quality.

Excess loss of fine sediment can impact the condition of ecological habitats and fish spawning grounds, 
as well as being reservoirs and transport media for P. Typical sources of fine sediment include run off 
from farm roadways and bare ground, erosion of riverbanks at cattle access points and river channel 
maintenance. Mitigation options include livestock exclusion, fencing and stabilising vegetation on 
riverbanks.

Recent trends in water quality

The EPA classifies the water quality of our surface waters (rivers, lakes, estuaries and coasts) and 
groundwater every three years. The last report was published in 2021 for the 6-year period 2016 to 2021 
(EPA, 2021a), the next report will include year’s 2022, 2023 and 2024. Surface waters are classified by their 
ecological status (biology, water quality and hydromorphology combined) and chemical status (level of 
harmful chemicals). Waterbodies are classified into five quality or status classes; High, Good, Moderate, 
Poor and Bad.

The European Communities Environmental Objectives (Surface Waters) Regulations 2009 set out the 
environmental quality standards that are required to maintain a healthy aquatic ecosystem. The 
environmental quality standard for good status for P is 0.035 mg/l of P. Ireland does not have a statutory 
standard for N in rivers. The EPA guideline is 8 mg/l of NO3 (1.8 mg/l of N) for having good ecological 
health for rivers and subsequent good ecological status downstream in marine waters. This guideline 
river value is used, together with statutory P and ammonium standard, to assess the nutrient condition 
of rivers. When two of these nutrients fail to reach their respective standards then good nutrient status 
are deemed to have not been met. Additionally, the EPA uses a mean of 2.6 mg/l as Dissolved Inorganic 
Nitrogen (DIN) as N in fresh waters that discharge from rivers into estuaries. 

The latest EPA Water Quality in Ireland report (EPA, 2021a) covering the period 2016-2021, found that 
54% of our surface water had satisfactory (≥ good) ecological status. The assessment indicated that 
the primary challenge facing our water was the presence of too much P and N, leading to increased 
eutrophication in these waters. 

During 2021-2023, 42% of Irish rivers had concentrations higher than 8 mg/l NO3 (1.8 mg/l N), and 27% 
had concentrations greater that the 0.035 mg/l of P (Figure 2); both are having a negative impact on the 
ecological status of these rivers (EPA, 2024b). High N concentrations are mostly in areas of free draining 
soil in the south and south east, while high P concentrations are typically found in areas with poorly 
draining soils. Agriculture also can contribute to the diffuse loss of sediment, pesticides and pathogens 
to waters, which also contribute to the overall pressures and factors that need to be taken into account 
when attempting to reduce the impact of agriculture on water quality.
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Figure 2. Average A) nitrate and B) phosphate concentrations (mg/l) at Water Framework Directive river sites for 
2021 to 2023 (EPA, 2024b)

River catchment ecological status and N reduction requirements

Eight water catchments (Slaney, Barrow/Nore, Suir, Blackwater, Lee/Bandon and the Boyne) have been 
prioritised for the 8-Actions for Change as part of the ‘Better Farming for Water’ campaign. Table 2 shows 
the ecological status of these catchments based on monitoring cycle 2016 to 2021; additionally the trends 
in the ecological status of the Munster Blackwater River Catchment over the last 5 monitoring cycles 
is also shown. Based on the most recent monitoring cycle (2016-2021) there is large variation in the 
ecological status of the catchments ranging from 67% in the High/Good status for the Bandon/Ilen to 32% 
for the Boyne. Water quality in recent years in the Munster Blackwater River Catchment has reduced; 
however, currently 66% of the surface water bodies are in the High/Good status. Also the deterioration in 
water quality has not been associated with an increase in the proportion of surface water bodies in the 
Poor and Bad category suggesting that reversal of this decline in water quality can be easily achieved. 

The general reduction in the ecological status of surface water bodies in recent years can be related to 
2018/2019 period, which was associated with the severe drought in 2018 resulting in significant increase 
in N surplus on farms.

Within the 8 river catchments there was large variation in the ecological status of the surface water, 
there was known differences in pressures influencing the water quality and there were a range of farming 
systems. This highlights the importance of a specific river catchment approach to improving water quality, 
which is in agreement with Osawe et al. (2024) as they recommended that mitigation actions should be 
targeted at the catchment level. 

Table 2. Ecological status of surface water bodies for the 8 river catchments prioritised in the ‘Better 
Farming for Water’ campaign

Catchment Monitoring Cycle Status  High + GoodHigh Good Moderate Poor Bad
Munster Blackwater 2007-2009 24 62 10 4 1 86
Munster Blackwater 2010-2012 22 62 12 3 0 84
Munster Blackwater 2010-2015 17 54 22 8 0 71
Munster Blackwater 2013-2018 12 65 17 6 0 77
Munster Blackwater 2016-2021 12 54 29 4 0 66

Bandon/Ilen 2016-2021 18 49 25 7 1 67
Barrow 2016-2021 4 32 41 23 0 36
Boyne 2016-2021 3 29 36 32 0 32
Lee 2016-2021 21 41 33 2 2 62
Nore 2016-2021 3 38 37 21 1 41
Slaney 2016-2021 11 51 32 6 0 62
Suir 2016-2021 2 34 41 22 1 36
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In 2021, the EPA carried out an analysis to identify the catchments where N concentrations were too high 
to support healthy ecosystems, or at least Good Ecological Status under the Water Framework Directive 
(EPA, 2021b). The EPA calculated the reductions in N load required in major river catchments discharging 
water to marine water. The standard required was < 2.6 mg/l of dissolved inorganic N concentration in 
the upper reaches of estuarine waters that discharge into the marine environment. Therefore, if nitrate 
concentration in the streams and rivers throughout the contributing catchment are maintained at less 
than 2.6 mg/l as N, then the statutory dissolved N standard will be achieved in the marine waters. An 
analysis was carried out in 18 catchments, but for the purpose of this paper only the 8 catchments that 
are part of the ‘Better Farming for Water’ campaign are discussed. 

The average N concentration in two of the catchments was at or below the 2.6 mg/l N (Lee and Suir); 
four of the catchments were between 2.9 and 3.4 mg/l (Bandon, Boyne, Blackwater and Nore) and two 
catchments were greater than 4 mg/l N (Barrow and Slaney; Table 3). The greatest N load reduction is 
required in the Barrow and Nore and the lowest in the Lee and Suir. The annual N load (in tonnes) is 
calculated by multiplying the concentration of N by the river flow summed over the whole year. Some 
catchments may have a large N load, but the concentration may be sufficiently diluted by the greater 
river flow that the environmental harm is much reduced. 

Greater than 80% of the source in all eight catchments was from agriculture. The proportion of N coming 
from arable farming was greatest in the Barrow (28%) and Slaney (27%) catchments. The annual load 
reduction in N required to achieve the water quality targets range from 0.3 kg/ha in the Lee catchment to 
50.8 kg/ha in the Slaney catchment. The proportion of N reduction required to achieve the water quality 
target varied from 1% in the Lee catchment to 53% in the Barrow catchment. There was significant year-
to-year variation in the load reduction targets, with the largest reduction targets in the 2018 to 2019 
period. The EPA is currently updating this report; indications are that the levels of load reductions in the 
Slaney and Barrow are not as great as indicated in this paper. 

Table 3. Mean nitrate concentration discharging to marine waters (mg/l N), catchment N load (tonnes 
N), catchment load reduction required (tonnes N), N reduction (kg/ha N) and proportion of N reduction 
required (%) for the period 2012 to 2019 based on critical source areas (Adapted from; EPA, 2021b)

Item River N, mg/l Load of N, t
Load reduction 

required, t
N reduction 

required, kg/ha
N reduction 
required, %

Barrow 4.9 5,960 3,183 42.0 53*
Bandon 3.1 2,392 370 4.3 15
Blackwater 2.9 7,782 939 9.5 12
Boyne 3.3 4,924 833 23.1 21
Lee 2.3 3,917 24 0.3 1
Nore 3.4 4,525 1,027 14.9 23
Slaney 4.8 6,847 981 50.8 46*
Suir 2.6 6,829 244 2.4 4

*More recent information from the EPA indicates that these N reduction requirements will be lower

Recent trends in fertiliser use and soil fertility

Table 4 shows that there was a significant decrease in the trends in fertiliser sales over the period 2017 to 
2023. Fertiliser N sales has reduced from 369,089 tonnes in 2017 to 280,569 tonnes in 2023; a reduction of 
88,520 tonnes or a 24% reduction. Phosphorus sales reduced from 41,893 tonnes in 2017 to 30,762 tonnes 
in 2023; a reduction of 11,131 tonnes or a 27% reduction. Potassium reduced from 108,694 tonnes in 2018 
to 81,956 in 2023; a reduction of 26,738 tonnes or a 25% reduction. Lime sales increased from 737,118 
tonnes in 2017 to 1,019,002 tonnes in 2023; an increase of 281,884 tonnes or a 38% increase.

Table 4. Chemical N, P, K and lime sales for the 2017 to 2023 (CSO, May 2024)

Item, tonnes 2017 2018 2019 2020 2021 2022 2023
Nitrogen 369,089 408,495 367,364 379,519 399,164 343,193 280,569
Phosphate 41,893 46,387 42,672 44,259 46,068 34,240 30,762
Potash 108,694 120,267 114,288 118,016 122,922 93,614 81,956
Lime 737,118 1,028,738 762,867 887,320 1,333,100 1,386,915 1,019,002

Table 5 shows the trends in fertiliser application rates, concentrate fed and stocking rate over the period 
2017 to 2023 based on National Farm Survey data (NFS, 2024). Since 2020 the application rate of N, P and 
K across all farms have reduced by 21% (16.5 kg/ha), 25% (2.3 kg/ha) and 22% (5.3 kg/ha), respectively. On 
dairy farms the application rates of N, P and K have reduced by 19% (34.7 kg/ha), 28% (3.8 kg/ha) and 25% 
(9.3 kg/ha), respectively. On beef farms the application rates of N, P and K have reduced by 25% (14.3 kg/
ha), 26% (1.8 kg/ha) and 27% (4.6 kg/ha), respectively. On sheep farms the application rates of N, P and K 
have reduced by 34% (14.9 kg/ha), 35% (2.3 kg/ha) and 34% (5.1 kg/ha), respectively. Over the same period 
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the application rates of N on tillage farms have increased by 2% (1.7 kg/ha), while the application rates 
of P and K have reduced by 17% (3.7 kg/ha) and 8% (4.6 kg/ha), respectively. Although the percentage 
reduction in fertiliser use was slightly lower on dairy farms compared to drystock farm, the absolute 
reductions were much greater i.e. the reduction in N fertiliser use on dairy farms was almost 2.5 times 
greater than that on beef farms (34.7 versus 14.3 kg/ha N). The reductions in chemical N on tillage farms 
was much less than that on grassland farms.

Table 5. Trends in fertiliser application rates, concentrate fed and stocking rate over the period 2017 to 
2023 based on National Farm Survey data (NFS, 2024)

Item 2017 2018 2019 2020 2021 2022 2023
Dairy
N Fert, kg ha 171.9 184.1 176.2 178.2 165.4 156.0 143.4
P Fert, kg ha 12.8 13.7 13.7 13.6 13.6 11.0 9.8
K Fert, kg ha 34.0 36.3 36.0 36.9 36.4 29.4 27.7
Concentrated fed, kg/LU 1,023 1,368 1,132 1,135 1,153 1,216 1,207
Stocking Rate (Dairy Forage Area) 2.11 2.10 2.12 2.09 2.11 2.15 2.13
Average Farm Size, ha 60 61 62 65 64 65 65
Cattle
N Fert, kg ha 56.6 64.0 55.1 56.3 63.3 43.4 41.9
P Fert, kg ha 7.2 7.2 6.6 6.8 8.1 5.4 5.0
K Fert, kg ha 17.2 17.2 16.4 17.3 20.4 13.0 12.7
Concentrated fed, kg/LU 115 128 118 122 137 177 176
Stocking Rate (Cattle Rearing) 1.30 1.30 1.33 1.29 1.30 1.22 1.20
Stocking Rate (Cattle Finishing) 1.42 1.46 1.42 1.38 1.42 1.39 1.45
Average Farm Size, ha 34 35 35 35 35 35 35
Sheep
N Fert, kg ha 41.1 56.8 41.9 44.3 47.1 25.6 29.4
P Fert, kg ha 6.2 7.6 7.1 6.5 7.6 4.3 4.2
K Fert, kg ha 14.1 17.4 16.0 14.9 17.7 8.9 9.8
Concentrated fed, kg/LU 531 494 392 381 409 359 375
Stocking Rate (Mid-Season Lowland) 1.72 1.69 1.61 1.57 1.62 1.49 1.48
Average Farm Size, ha 48 49 48 45 45 45 44
Mixed Livestock
N Fert, kg ha 118.0 148.7 97.6 63.3 116.7 69.0 74.2
P Fert, kg ha 11.8 12.4 19.5 9.0 18.0 9.2 12.6
K Fert, kg ha 27.1 26.4 44.4 21.1 38.8 22.8 32.0
Concentrated fed, kg/LU 1,141 1,409 746 623 903 806 757
Average Farm Size, ha 74 77 95 68 92 67 95
Tillage
N Fert, kg ha 112.1 121.8 110.0 99.8 102.1 90.8 101.5
P Fert, kg ha 20.1 22.3 20.2 21.7 22.0 16.0 18.0
K Fert, kg ha 59.3 62.6 62.6 59.6 62.9 48.3 55.0
Average Farm Size, ha 60 62 62 64 68 70 73

Tables 6 and 7 show the P, K and pH analysis for soil samples presented for analysis in 2023, from both 
all farms and dairy farms. On all farms the proportion of soil samples that were categorised suboptimum 
for P (Soil Index 1 to 2) was approximately 50%; the proportion on dairy farms was 45%. On all farms the 
proportion of soil samples that were suboptimum (Soil Index 1 and 2) for K was 44%; on dairy farms 43%. 
In terms of soil pH, 54% of soil samples on all farms were suboptimum (pH < 6.2) for soil pH and 49% of 
sail samples from dairy farms were suboptimum for pH. Across all farms only 14% of soil samples were 
optimum for all three tests; on dairy farms 35% of soil samples were optimum for all three tests.

Table 6. The proportion of both all farms and dairy farms in the differing soil P and soil K Indices for 
2023

Item, % of farms Soil Index
1 2 3 4

P Index
All farms 23 27 25 25
Dairy farms 20 25 25 29

K Index
All farms 11 33 28 28
Dairy farms 11 32 27 29
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Table 7. The proportion of both all farms and dairy farms in the differing soil pH levels for 2023

Item Soil pH level
< 5.5 5.5-5.9 5.9-6.2 6.2-6.5 > 6.5

All farms 13 23 18 17 29
Dairy farms 9 20 19 21 31

Munster Blackwater River Catchment 

The Munster Blackwater River Catchment comprises 28 subcatchments with 158 river water bodies, no 
lakes, three transitional and one coastal water body, and 18 groundwater bodies. There are no heavily 
modified or artificial water bodies in the Munster Blackwater River Catchment. A total of 68% of surface 
water bodies were of Good or High Ecological Status in the 2016 to 2021 monitoring period. The Munster 
Blackwater River Catchment consists of a total area of 3,310 km².

The Blackwater rises on the southern side of Knockanefune in the Mullaghareirk Mountains (border 
between Cork, Kerry and Limerick) and flows south to Rathmore where it is joined by the Cullavaw 
River and the Owentaraglin River. The Blackwater continues eastwards to Banteer where it is joined by 
the Allow River from the north and the Glen River from the south. On its route east, the Blackwater is 
joined by the Awbeg after flowing through Mallow and eastwards to Fermoy. Downstream of Fermoy, the 
river is joined by its tributaries, the Rivers Funshion, Ariglin and Owennashad. The Blackwater becomes 
tidal, before turning abruptly south at Cappoquin where the Glennafilla River joins from the northeast. 
The tidal Blackwater is joined by the Finisk River and the Bride River from the west downstream of 
Villerstown. The Goish, Licky, Glendine and Tourig Rivers drain the lands adjacent to the estuarine part 
of the catchment, and the Blackwater then flows past Youghal and out to sea through Youghal Harbour. 

Figures 3 and 4 shows the Pollution Impact Potential-Phosphorus (PIP-P) and Pollution Impact Potential-
Nitrogen (PIP-N) maps, respectively, for the Munster Blackwater River Catchment. The more intensive the 
colour the higher the risk of P or N loss in that area. In the west of the catchment, risk of P loss is much 
greater (Rank 1, 2 and 3) due to the presence of heavy poor draining soils (Figure 3). In these areas, P loss 
occur where water flowing over land potentially carrying P or sediment is likely to enter a watercourse, 
like a stream, river or lake. In the eastern part of the catchment, the risk of N loss is much greater (Rank 
1, 2 and 3) due to the presence of free draining soils (Figure 4) where water tends to drain away down 
through the soil. 

Figure 5 shows the 28 individual subcatchments within the Blackwater River Catchment. Table 8 shows 
the proportion of land cover that is cultivated and proportion of farms that have an organic loading 
greater > 170 and ≤ 170 kg N/ha for each of the subcatchments in the Blackwater River Catchment. The 
average proportion of cultivated land in the Blackwater River Catchment is 10.7%, ranging from 0.4% 
for subcatchment Funshion_SC_010 to 34.7% for subcatchment Blackwater [Munster]_SC_100 (Figure 6). 
On average, 21.2% of farms had an organic loading > 170 kg N/ha; it ranged from 5.1% in subcatchment 
Blackwater [Munster]_SC_010 to 42.9% for subcatchment Bride[Waterford]_SC_010. Figure 7 shows the 
individual farm organic N load (kg N/ha) for the Blackwater River Catchment. 
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Figure 3. Pollution Impact Potential for Phosphorus (PIP-P) map for the Munster Blackwater River Catchment. Data 
sources: WFD catchments, WFD Subcatchments, WDF River Waterbodies, PIP-PN maps (EPA, 2024d). Towns and 
cities (adapted from CSO, 2016)

Figure 4. Pollution Impact Potential for Nitrate (PIP-N) map for the Munster Blackwater River Catchment. Data 
sources: WFD catchments, WFD Subcatchments, WDF River Waterbodies, PIP-N maps (EPA, 2024d). Towns and 
cities (adapted from CSO, 2016)
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Table 8. Individual subcatchment proportion of cultivated land, proportion of farms > 170 kg organic 
N/ha and proportion of farms ≤170 kg organic N/ha

Name - Subcatchment ID Cultivated Land > 170 kg N/ha ≤ 170 kg N/ha
Awbeg[Buttevant]_SC_010 - 18_13 5.1 28.9 71.1
Awbeg[Buttevant]_SC_020 - 18_20 19.1 22.2 77.8
Blackwater[Munster]_SC_010 - 18_12 0.4 5.1 94.9
Blackwater[Munster]_SC_020 - 18_6 0.4 10.2 89.8
Blackwater[Munster]_SC_030 - 18_3 3.4 14.2 85.8
Blackwater[Munster]_SC_040 - 18_9 0.8 7.6 92.4
Blackwater[Munster]_SC_050 - 18_4 2.6 10.9 89.1
Blackwater[Munster]_SC_060 - 18_2 17.3 10.3 89.7
Blackwater[Munster]_SC_070 - 18_7 6.5 11.1 88.9
Blackwater[Munster]_SC_080 - 18_23 10.0 27.1 72.9
Blackwater[Munster]_SC_090 - 18_21 27.7 23.1 76.9
Blackwater[Munster]_SC_100 - 18_10 34.7 18.2 81.8
Blackwater[Munster]_SC_110 - 18_14 10.8 24.3 75.7
Blackwater[Munster]_SC_120 - 18_28 15.2 28.1 71.9
Blackwater[Munster]_SC_130 - 18_5 26.0 18.9 81.1
Blackwater[Munster]_SC_140 - 18_24 4.7 19.6 80.4
Bride[Waterford]_SC_010 - 18_11 5.5 42.9 57.1
Bride[Waterford]_SC_020 - 18_25 14.6 24.1 75.9
Bride[Waterford]_SC_030 - 18_19 18.6 31.1 68.9
Brogeen_SC_010 - 18_1 3.0 9.4 90.6
Crinnaghtane_SC_010 - 18_16 2.1 9.5 90.5
Dalua_SC_010 - 18_18 1.0 11.0 89.0
Dalua_SC_020 - 18_26 2.6 26.9 73.1
Finisk_SC_010 - 18_15 9.5 31.1 68.9
Funshion_SC_010 - 18_17 0.5 15.8 84.2
Funshion_SC_020 - 18_22 6.5 24.1 75.9
Goish_SC_010 - 18_27 12.4 21.2 78.8
Tourig_SC_010 - 18_8 20.6 29.1 70.9
Average 10.7 21.2 78.8

Figure 5. The 28 individual subcatchments within the Munster Blackwater River Catchment. Data sources: WFD 
catchments, WFD Subcatchments (EPA, 2024d)
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Figure 6. Proportion of cultivated land in each of the individual Munster Blackwater River Subcatchments. Data 
sources: WFD catchments, WFD Subcatchments (EPA, 2024d); National Land cover map (Lydon & Smith, 2018)

Figure 7. Individual farm organic N (kg N/ha) loading in the Munster Blackwater River Catchment. Data sources: 
WFD catchments, WFD Subcatchments, WFD River Waterbodies (EPA, 2024d); Towns and cities (adapted from CSO, 
2016); Nitrogen loads (DAFM, 2023)

Trends in water quality in the Munster Blackwater River Catchment

Figure 8 shows the trends in both ortho-phosphate (mg/l P) and total oxidised nitrogen (mg/l N) for Lismore 
bridge (Monitoring Station RS18B022600), Tallow bridge (Monitoring Station RS18B050800), Kilcummer 
bridge (Monitoring Station RS18A051300) and Blackwater u/s (Monitoring Station RS18F051100) from 2007 
to 2023. The Lismore bridge monitoring station (RS18B022600) was selected to best represent the trends 
in in ortho-phosphate (mg/l P) and total oxidised nitrogen (mg/l N) on the main river Blackwater. The 
Tallow bridge water quality monitoring station (RS18B050800) was selected to best represent the trends 
in ortho-phosphate (mg/l P) and total oxidised nitrogen (mg/l N) in the river Bride which is a tributary of 
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the Munster Blackwater. The Kilcummer bridge monitoring station (RS18B050800) was selected to best 
represent the trends in ortho-phosphate (mg/l P) and total oxidised nitrogen (mg/l N) in the river Aubeg 
which is a tributary of the Munster Blackwater. The Blackwater u/s monitoring Station (RS18F051100) 
was selected to best represent the trends in ortho-phosphate (mg/l P) and total oxidised nitrogen (mg/l 
N) in the river Funshion which is also a tributary of the Munster Blackwater.

The average ortho-phosphate (mg/l P) and total oxidised nitrogen (mg/l N) at Lismore bridge were 0.026 
(mg/l P) and 3.01 (mg/l N), respectively, in 2023. The trends indicate that ortho-phosphate levels have 
reduced over the period 2007 to 2023 and the levels in 2023 were less than the national average (0.029 
mg/l P). Additionally the level of phosphate concentration are almost low enough to support high water 
quality status (0.025 mg/l P). The levels of total oxidised nitrogen (mg/l N) were higher than that required 
to support good water quality (1.8 mg/l N) and there was no indication of any reduction over the period 
2007 to 2023. 

The average ortho-phosphate (mg/l P) and total oxidised nitrogen (mg/l N) at Tallow bridge were 0.028 
(mg/l P) and 4.17 (mg/l N), respectively, in 2023. Similar to the Blackwater the trends indicate that ortho-
phosphate levels have reduced over the period 2007 to 2023 and the levels in 2023 were less than the 
national average (0.029 mg/l P). The levels of total oxidised nitrogen (mg/l N) were higher than that 
required to support good water quality (1.8 mg/l N), but there were indication that there was a tend 
reduction over the period 2007 to 2023.

The average ortho-phosphate (mg/l P) and total oxidised nitrogen (mg/l N) at Kilcummer bridge were 
0.025 (mg/l P) and 3.07 (mg/l N), respectively, in 2023. Although, ortho-phosphate levels were low in 2023 
there are indications that concentrations have increased somewhat over the period 2007 to 2023 and the 
levels in 2023 were less than the national average (0.029 mg/l P). The levels of total oxidised nitrogen (mg/l 
N) were higher than that required to support good water quality (1.8 mg/l N), but there were indication 
that there was a tend reduction over the period 2007 to 2023.

The average ortho-phosphate (mg/l P) and total oxidised nitrogen (mg/l N) at Blackwater u/s monitoring 
station were 0.024 (mg/l P) and 3.60 (mg/l N), respectively, in 2023. The trends indicate that ortho-
phosphate levels have reduced significantly over the period 2007 to 2023 and the levels in 2023 were less 
than the national average (0.029 mg/l P). Additionally the level of phosphate concentration are almost 
low enough to support high water quality status (0.025 mg/l P). The levels of total oxidised nitrogen (mg/l 
N) were higher than that required to support good water quality (1.8 mg/l N) and there was indication 
that total oxidised nitrogen concentrations reduced over the period 2007 to 2023.
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Figure 8. Average river A) ortho-phosphate (mg/l P) at Lismore bridge, B) total oxidised nitrogen (mg/l N) at Lismore 
bridge, C) ortho-phosphate (mg/l P) at Tallow bridge, D) total oxidised nitrogen (mg/l N) at Tallow bridge, E) ortho-
phosphate (mg/l P) at Kilcummer bridge, F) total oxidised nitrogen (mg/l N) at Kilcummer bridge, G) ortho-phosphate 
(mg/l P) at Blackwater u/s, and H) total oxidised nitrogen (mg/l N) at Blackwater u/s from 2008 to 2023 (EPA 
Catchments, 2024). For panels A, C, E and G indicating phosphate concentrations, good river status is represented 
by the green dashed line (< 0.035 mg/l P) and high river status is represented by the blue dashed line (< 0.025 mg/l 
P). For panels B, D, F and H indicating total oxidised nitrogen concentrations, good river status is represented by the 
green dashed line (< 1.8 mg/l N).

Improving water quality in the Munster Blackwater River Catchment

Ireland needs to achieve good water quality targets as set by the Water Framework Directive. A vital 
step in achieving this is by providing technical support to farmers to increase their understanding of the 
impacts of farming on water quality and the actions to minimise the loss of nutrients and sediment to 
water bodies.

Dairy

Poorly drained soils have a greater risk of P loss due to low P binding capacity and overland flow 
pathways. This is depicted in the PIP-P maps (Figure 3) with the western part of the Munster Blackwater 
River Catchment at greater risk for P loss. While overland flow pathways are the most concerning, there 
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are other sources of P loss such as erosion, leaching and drainage. One of the most effective strategies 
available to reduce P loss is by implementing a robust field scale nutrient management plan. By tailoring 
organic and chemical fertiliser P applications based on soil tests and crop demands, adequate levels of 
plant-available soil P can be achieved, minimising excess P available for loss to the environment. There 
is scope to improve our management of P, as only 25% of farms nationally are achieving the optimal 
soil P Index of 3 (Table 6). Soils in Index 4 have excessive levels of P with an increased risk of P loss to 
the environment. Soils in Index 1 and 2 have reduced herbage production capability, which can lead to 
other issues such as lower N use efficiency and environmental N emissions. In addition, optimal soil pH 
and lime application is vital for increasing soil P availability for plant uptake. Ultimately, it is critical 
that slurry is targeted to low index soils and that manure application is balanced with crop off takes, for 
example, applying to land that is typically utilized for silage production.

Farm gate P balance is also important in controlling the amount of surplus P in the farm system. The 
main imports of P onto a farm are fertiliser and feed with the main exports being milk and meat. If the 
import of P exceeds the export of P, a P surplus typically occurs which either accumulates in the soil (i.e. 
build-up) or is lost from the system, principally to water. From 2017 to 2023, P fertiliser imports have 
reduced on Irish dairy farms by 23%; however, P concentrate feed imports have increased by 18% (Figure 
9). As P exports have remained largely static over the period, there has been a reduction in overall P 
balance by 10%. While this is a positive outcome and ultimately reduces the source of P available for loss, 
the sustainability of reducing P fertiliser while increasing P imports through concentrate feed needs to be 
considered nationally and within the Munster Blackwater River Catchment.

Figure 9. P fertiliser, concentrate, outputs and balance (kg/ha) on dairy farms from 2017-2023 (NFS, 2024)

In Northern Ireland, there has been an upward trend in the P balance of all farms from 8.7 kg of P/ha 
in 2008 to 12.3 kg of P/ha in 2017 (Doddy et al., 2020). This has primarily been driven by an increase in 
concentrate P purchases from 13.4 kg of P/ha in 2008 to 16.8 kg of P/ha in 2017 with a slight increase 
in chemical fertiliser P purchases from 3.1 to 4.5 kg of P/ha (Doddy et al., 2020). Although wastewater 
treatments plants can contribute substantially to P emissions, the trend in Northern Ireland river 
phosphate concentration over the same period has mirrored that of farm P balance (Figure 10). This 
highlights the importance of maintaining pasture-based systems that have a low reliance on imported 
concentrate feed to maintain high water quality in our rivers. Across all farms in the Republic of Ireland, 
P balance has reduced from 7.8 kg of P/ha in 2018 to 4.5 kg of P/ha in 2023 (NFS, 2024). Both nationally 
and in the Munster Blackwater River Catchment, the majority of river sites are now achieving good river 
phosphate concentrations status (Figures 2B, 8 and 10), however, it is crucial we continue the trajectory 
towards achieving high river phosphate concentrations status through optimizing fertiliser P use and 
optimizing concentrate feed imports. 
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Figure 10. River phosphate concentrations in Northern Ireland (soluble reactive phosphate) and the Republic of Ireland 
(molybdate reactive phosphate) from 2010-2023 (DAERA, 2024; EPA, 2024b). Good river status is represented by 
the green dashed line (< 0.035 mg/l P) and high river status is represented by the blue dashed line (< 0.025 mg/l P).

Adequate slurry storage is also vital so that the correct slurry application levels can be applied during 
appropriate weather conditions. In the Republic of Ireland, current regulations require 0.33 m3/cow/week 
for slurry storage and 0.21 m3/cow/week for soiled water storage. Preliminary findings are emerging from a 
Teagasc nationwide monitoring programme, which was established in the first half of 2023, involving 100 
dairy farms selected to represent variability in location, climate, scale, stocking density and developmental 
stage. These findings are suggesting that in winter 2023/2024, slurry tanks collected an average of 0.414 
m3/cow/week, while soiled water tanks collected an average of 0.30 m3/cow/week in peak months (Tuohy, 
personal communication). However, the monitoring programme noted that a significant volume of water, 
estimated at 20-40 L/cow/week (0.02-0.04 m3/cow/week) equivalent on average, is entering storage tanks. 
If these rates were to be adopted, slurry storage requirements would increase by approximately 20%, 
while soiled water storage requirements would increase by approximately 33%, outside of allowances for 
rainfall runoff. More data is being collected to provide a full understanding of overall volumes collected 
in this study. It is important that other effective strategies to reduce P loss are utilized such as preventing 
run-off from yards and roadways, as well as, the implementation of sediment traps. 

The critical risk areas for nitrate loss in the Munster Blackwater River Catchment are in the central and 
east areas due to more free draining light soils. Mitigation actions for nitrate loss are best targeted at 
controlling loss at source and reducing the N surplus. Similar principals apply, as discussed above for P, 
around the tailored use of organic and chemical fertilisers. Adequate slurry storage is vital to ensure that 
maximum nutrient use efficiency can be achieved from organic manures. Adequate slurry storage will 
support slurry application during conditions when plant demand for N is high and when soils are not 
saturated, which are also crucial consideration when applying chemical N fertiliser. Ensuring yards are 
sealed and eliminating point source loss are vital to reduce nitrate leaching. In addition to the Nutrient 
Importation Storage Scheme outlined below, a separate Nutrient Storage Scheme has been proposed to 
support farmers with a targeted grant-aid of 60%. The adoption of low emission slurry spreading will also 
improve N utilization and reduce environmental N emissions.

The inclusion of white clover into perennial ryegrass swards has been demonstrated to increase the milk 
production efficiency of lactating dairy cows while simultaneously reducing the amount of chemical N 
fertiliser required, when sward clover content is > 20% (McClearn et al., 2019). By reducing chemical N 
application, significant reductions in ammonia and nitrous oxide emissions can be achieved especially 
when the remaining chemical N is applied in the form of protected urea. Reducing chemical N application 
will also reduce nitrate loses from fertiliser. However, as total N inputs into a system increases, there is 
an exponential rise in the nitrate N that can be leached, regardless of whether the N input comes from 
biological N fixation or chemical N fertiliser (Ledgard et al., 2009). 

Animal urinary deposits can contribute to the amount of nitrate leached from agriculture. Urinary N 
is excreted mainly in the form of urea, which can be rapidly mineralised in the soil to ammonium and 
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nitrified to form nitrate. As nitrate is not strongly held in the soil, there is a high risk for it to be leached. 
Estimates vary in regard to how much of urinary N is leached, with many factors affecting the outcome, 
such as, soil type, application rate, plant growth rate and weather conditions. In a recent analysis of N 
loss from grass-based dairy systems, an estimated emissions factor of 26% was used to determine the 
proportion of urine N that is leached across the full year (Shalloo et al., 2023). In a review of experiments 
quantifying nitrate loss from urine deposits, Selbie et al. (2015) determined that the median nitrate-N loss 
was 15% of applied urinary N (Figure 11). The experiments within this dataset were mostly focused on 
autumn applications, when the risk for nitrate loss is greatest. Furthermore, the rate of urine N application 
was quite high in 40% of the experiment (> 900 kg of N/ha) which is unlikely to be the application rate 
in Ireland. In the small number of spring and summer experiments, half of the experiments observed 
nitrate loss of < 5% (Figure 11; Selbie et al., 2015). Further work is ongoing within Teagasc to strengthen 
our estimate around how much urinary N is typically leached, as there is a wide range reported across 
many countries.

Figure 11. NO3–N leaching loss by season of application from 22 experiments (103 data points). Losses are reported 
as a percentage of the urinary N applied. The horizontal line is the median (Adapted from; Selbie et al., 2015).

Regardless, mitigation actions are required to reduce nitrate loss from urine deposits. Dietary CP (N*6.25) 
intake is strongly related to urinary N excretion. In pasture-based systems, high CP intake can typically 
occur during the shoulders of the year due to greater pasture CP concentrations. In a recent study, the 
average CP concentration of pasture was monitored across 2 grazing seasons on 28 intensive dairy farms 
(Figure 12). Average pasture CP (mean ± SD) was 18.6 ± 2.9%, with the spring and autumn periods averaging 
20.8 ± 3.0% and 21.8 ± 3.0%, respectively. During the shoulders of the year, plant growth rates are lower, 
reducing the plant’s demand for N and its ability to recycle urinary N. In addition, there is typically 
higher rainfall leading to greater soil water drainage volumes, which can contribute towards greater 
risk for nitrate loss. It is important to note that during these time periods dietary supplementation is 
typically required, in the form of moderate to low CP feeds (i.e. silage and concentrate), to support deficits 
in pasture supply. Altogether, during the autumn when both the cow’s and plant’s demand for N are 
low, it is crucial to utilize low CP supplements. However, caution is advised against utilising excessive 
concentrate supplementation as this can lead to trade-offs resulting in excess concentrate P imports 
(discussed above), milk of greater carbon intensity and reduce economic resilience. Teagasc are currently 
exploring other strategies, such as, the use of on-off grazing and plant species that can reduce nitrate 
loss. Ultimately, a dynamic combination of dietary and management strategies that complement the 
biological N fixation of white clover will be required to reduce nitrate loss.
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Figure 12. Average pasture crude protein per grazing rotation on 28 commercial dairy farms across 2021 and 2022 
(Van Emmenis et al., unpublished)

Dry-stock

On intensive beef and sheep farms, the same mitigation technologies such as adequate slurry storage, 
tailored fertiliser application management and reducing point source loss apply as discussed above. In 
low-stocked beef and sheep farms the risk associated with N loss is much less but the risks associated 
with P and sediment loss are equally important. Many low stocked beef and sheep farms are located on 
heavy soils on the west of Ireland. Additionally, a large proportion of these farms are located in areas of 
the country where High water quality status is required. High status objective or “blue dot” waters bodies 
are water bodies which are either currently at High status or have been at High status in the recent past 
and for which a target of restoring them to High status has been set in the River Basin Management Plan. 
Sediment loss to water has been identified as a major concern on these farms. If sediment finds its way 
to the stream, it can settle on the river-bed in slow flow areas, resulting in the loss of macroinvertebrate 
habitat and spawning ground. Nutrient application followed by significant rainfall on poorly draining and 
low permeability soils leads to overland flow transporting nutrients to waterbodies. Riparian buffer zones 
adjacent to a water body can protect it from diffuse loss of nutrients and sediment. Mitigation options 
to reduce sediment loss include; preventing access by livestock into drains and streams by providing 
alternative drinking water sources; diverting all surface runoff from farm roadways to a field or soak pit; 
establishing targeted riparian buffer zones and only carrying out drain maintenance during the months 
of July to September. 

Intensive agriculture – pigs

Today, Ireland has approximately 280 commercial pig farms comprising ~200 sow breeding/ integrated 
farms with an average herd size of ~700 sows and ~80 specialised finishing farms, and a national output of 
3.8 million pigs. In Ireland, the pig industry is concentrated in a small number of counties. In the Munster 
Blackwater River Catchment, it is estimated that there are approximately 23 pig farms comprising of 
approximately 19,000 sows or 13% of the national sow herd. It is estimated that these 23 farms produce 
378,237 cubic metres of pig slurry. All pig farmers are currently required to have 26 weeks of slurry 
storage on their farms. Additionally, in recent years there has been a significant increases in the number 
of pigs produced per sow per year increasing the slurry storage requirements per sow. 

Over the past 20 years, the provision of low protein diets and phytase enzyme has greatly reduced the 
level of N and P exerted, respectively. Teagasc has investigated a number of technologies for using and 
treating pig manure. Technologies for the treatment of manure such an anaerobic digestion, composting, 
integrated constructed wetlands, and woodchip biofilters and intermittently aerated sequencing batch 
reactors have been evaluated, but none of these were found to be cost effective. The role of anaerobic 
digestion on integrated pig units may be effective in limited scenarios. Thus, land spreading remains the 
most cost-effective use of pig slurry.
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Farmers can make substantial savings by using pig slurry to replace the nutrients supplied by chemical 
fertilisers. At 4.3% solids, each cubic meter of pig slurry contains approximately 4.2 kg of N, 0.8 kg of P 
and 2.2 kg of K. The actual value of pig manure as a fertiliser depends on how much chemical fertiliser 
is replaced, as well as, the cost of the chemical nutrients replaced. The fertiliser value of pig manure at 
4.3% solids is currently valued at €7.10 per m3 when there is a requirement for N, P and K and when the 
availability of the N to the crop is 50%. This translates into €32 per 1000 gallons. As the solids content 
increases there will be a corresponding increase in the nutrient content and in the fertiliser value.

Pig slurry can be applied to grassland farms that have stocking rates <170 kg/ha of organic N and on 
tillage lands. All farmers taking pig slurry onto their farm should be aware of their obligations to ensure 
compliance with the ‘nitrate’ regulations. In the Munster Blackwater River Catchment, there are good 
opportunities to use pig slurry on tillage farms given the proximity of both enterprises. The new Nutrient 
Importation Storage Scheme which has a 70% grant aid for slurry storage announced as part of Budget 
2024 is now available. Having slurry storage on tillage farms increases slurry storage availability to pig 
farms. Additionally, it increases the window when pig slurry can be allied on tillage farms resulting in 
greater uptake of N by the growing crop. It also provides tillage farmers with fertiliser at very low costs. 

Role of over-winter green cover to reduce N leaching from tillage land

Excessive nitrate leaching to groundwater is often associated with intensive tillage farming, especially 
in spring sown systems where the land is left fallow over the winter. Two processes for reducing nitrate 
leaching from tillage land include plant N uptake (via a cover crop) and denitrification influenced by the 
presence of organic carbon. The role of over-winter green cover (e.g. cover crops) growth as a mitigation 
measure to reduce nitrate leaching loss during the winter recharged period has been well recognised. A 
study was carried out at Teagasc Oak Park during three over-winter seasons (2006/2007, 2007/2008 and 
2008/2009) after spring cereal crops on a free draining soil that was prone to leaching due to its highly 
gravelly and sandy texture (Premrov et al., 2012). The experiment included the establishment of three over-
winter green covers; Mustard Cover Crop, Natural Green Regeneration of natural vegetation that included 
weeds, grasses and cereal volunteers and No Green Cover that was achieved by spraying with herbicide 
each year after harvesting in the autumn. Piezometer were installed in the sand and gravel aquifers to a 
level of 4 meters below ground level to monitor the groundwater nitrate leaching. Additionally, ceramic 
suction cups were installed at 0.9 to 1.5 meters below ground level to monitor unsaturated zone nitrate 
leaching. Regular sampling of groundwater was performed from early November 2006 to March 2009.

There was large variation between years in dry matter biomass harvested (123 to 2,515 kg DM/ha) and 
N uptake (5 to 60 kg N/ha) over the three years; Table 9 shows the average over the three years. The N 
uptake of the Mustard Cover Crop was significantly higher than by the Natural Regeneration in all three 
years. Mean groundwater nitrate-N concentrations over the three years were 18.0, 22.4 and 23.9 mg/l 
of N for the Mustard Cover Crop, Natural Green Regeneration and No Green Cover, respectively. Mean 
groundwater nitrate concentrations were significantly lower under the Mustard Cover Crop than the 
No Green Cover treatment. In conclusion, Mustard Cover Crop and Natural Green Regeneration over-
winter green cover reduced nitrate leaching by 25% and 6%, respectively, when compared to No Green 
Cover. These results are in agreement with other published studies. In summary, the establishment of 
over-winter green cover (sufficient growth and N uptake) on tillage land during the over-winter recharge 
period can be a good measure at reducing nitrate leaching loss from tillage land to groundwater. 

Table 9. Dry matter biomass and N uptake by Mustard Cover Crop and Natural Regeneration Green 
Cover (average over 2007, 2008 and 2009; Adapted from; Premrov et al., 2012)

Item Mustered Cover Crop Natural Regeneration Green Cover
Biomass, kg of DM/ha 1,575 990
N uptake, kg of N/ha 39 22

Conclusion

Increased slurry storage will allow grassland farmers to increase slurry nutrient use efficiency, reduce N 
surplus per hectare and reduce N loss to water. Slurry application location, timing, application technique 
and rates are of the utmost importance. The ‘location’ of slurry spreading (i.e. on paddocks in Index 1 and 
2 for P and K and paddocks with high demand for P and K such as silage ground) is crucial. Adopting the 
correct application timing and technique (i.e. the application of slurry in spring (March/April) using trailing 
shoe) has been found to increase the N value of slurry threefold compared to spreading in the summer 
(June) with a splash plate. Grassland farmers need to re-evaluate their slurry storage requirements.

Farmers need to ensure that the farmyard is managed carefully to prevent and minimise point source 
nutrient and sediment loss to waters. Wastes associated with the feeding and housing of livestock (i.e. 
slurry and silage effluent, etc.) must have adequate collection and storage facilities. Reduce the soiled 
area of your yard by regularly cleaning dirty areas, restricting farm ‘traffic’ to certain parts of the yard 
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and having yard surfaces that are easy to clean. Additionally, reduce the volume of clean water flowing 
across the yard areas by diverting clean water from shed roofs away from the yard areas. Have gutters 
and downpipes in good working order and pipe rainwater directly to drains.

In low-stocked beef and sheep farms located on heavy soils in the west of Ireland, risks associated with P 
and sediment loss are high. Mitigation options to reduce sediment and P loss include; preventing access 
by livestock into drains and streams by providing alternative drinking water sources; diverting all surface 
runoff from farm roadways to a field or soak pit; establishing targeted riparian buffer zones and only 
carrying out drain maintenance during the months July to September.

Tillage land left fallow over the winter is prone to nitrate leaching to groundwater especially on free 
draining soils. Over-winter green covers have the ability to uptake significant amounts of N over the 
autumn/winter period. This will result in reducing nitrate leaching loss from tillage land to groundwater 
during the recharged period. 

There is a requirement to increase the nutrient use efficiency of manures coming from intensive 
agriculture farming enterprises such as pigs and poultry. Farmers can make substantial savings by using 
pig slurry to replace the nutrients supplied by chemical fertilisers. Pig slurry can be applied to grassland 
farms that have stocking rates <170 kg/ha of organic N and on tillage lands. The 70% grant aid for slurry 
storage for tillage could increase the window when pig slurry can be allied on tillage farms resulting in 
greater uptake of N by the growing crop. It also provides tillage farmers with fertiliser at very low costs.
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