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What is the ACP ? 

• Funded by the Dept. of Ag. Food & Marine 

• Almost 12 years old (4 year funding cycle) 

• Combined Research and Knowledge Transfer 

• 6 catchments with 300+ farmers 

• Biophysical and socio-economic research 

• Focus points for Catchment Science KT 

 

 
 





European Environmental Policy 
 

Nitrates Directive 

• Member States required “to assess…action programmes” 

• Minister legally responsible for monitoring NAP and derogation   

Water Framework Directive  

• Attain and sustain at least good status waters by 2015  

      (2021, 2027 etc) 

Farm to Fork strategy 

• 50% reduction in nutrient loss & 20% reduction in fertilise use 



Nitrates Directive ? 
• Council Directive of 12 December 1991 

• Objective 

• Reducing Water Pollution … by Nitrates from Agriculture 

• Preventing further such pollution 

• Pollution: 

• Discharge of N compounds into the aquatic environment causing 

• Human health hazard 

• Harm to aquatic ecosystem 

• Damage to amenities 

• Nitrate Vulnerable Zone    or    Whole Country 

 
 



Nitrates Directive 
• NVZ criteria & Monitoring  

• Drinking water standard 50 NO3          (or 11.3 Nitrate N) 

• Eutrophic state  WFD 

• Measures 

• Fertiliser application periods 

• Storage capacity 

• Fertiliser limits & application 

• Livestock manure shall not exceed 170 kg N per hectare 

• Derogation to 170 Kg limit 

• Must be justified 
 











River Water Quality  

• 53% are High or Good ecological status 

• Trend going in the wrong direction  ’13 –’18   from  ‘10 – ‘15 

• 301 improved 429 declined 1612 unchanged 

• Q5 sites has fallen from 13.4% in 1987 – 1990  to 0.7% 

• In freshwater Phosphorous is the limiting nutrient – eutrophication 

• Sediment also significantly impacts on ecology 



Nitrate Concentrations 

How do they relate to: 

 Stocking rate 

 Drier Soils 

 Drier Summers 

 River Quality 

 Estuarine & Costal 





LPIS & AIMS data from DAFM 2014  

0 - 130kg/ha 

131 - 170kg/ha 

>170kg/ha 
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Dunleer 

Derogation: Organic N loading 



Grass / Poorly drained 

Arable / Moderately drained 

Grass / Poorly drained 

Arable / Well drained 

Grass / Well drained 

Grass / Well drained 3 km2 

10 km2 

12 km2 

11 km2 

8 km2 

31 km2 

Q 548 mm N-NO3- 7.06 

N-NO3 2.62 Q 496 mm 

N-NO3 5.34 Q 445 mm 

RP 0.078 

TP 0.028 

RP 0.119 

N-NO3 1.39 Q 625 mm  

N-NO3 1.32    

N-NO3- 6.10 Q 678 mm 

RP 0.031 

RP 0.066 

RP 0.017 

Rain 1460mm  

Rain 1050mm 

Rain 869 mm 

Rain 1037mm 

Rain 1020mm 

Rain 1120mm 

11 kg P ha-1 

4 kg P ha-1 

12 kg P ha-1 

23 kg P ha-1 

9 kg P ha-1 

83 kg N ha-1 10 kg P ha-1 

168 kg N ha-1 

86 kg N ha-1 

65 kg N ha-1 

83 kg N ha-1 

38 kg N ha-1 

A whole catchment approach 
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• Physical setting overrides source pressure 

• Strong weather signal 

5% 

60% 

13% 

16% 

A whole catchment approach 

Land in  

derogation 

Summer drought 2018 



Catchment Contrast 

 Two free draining catchments  

 

 

 

 Two  hill slopes per  catchment 
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 Three Bore holes per  hill slope 

 



Multi-Level Monitoring Wells 

& Stream Samples 

Teagasc Presentation Footer 18 



The Nitrate story: Contrasting hillslopes 

Boxplots of groundwater and stream NO3
- concentrations during two 

hydrological years (2013/15) at the sandstone and slate catchments. 

The lower and upper hinges of the boxes correspond to the first and 

third quartiles of the data. The thick black line represents the mean of 

the data, while the red line describes the mean. The top and bottom 

whiskers of the plot define the 5th and 95th percentiles. 

 High shallow GW (<10mBGL) NO3
- 

in both catchments 

Nitrate (Sandstone) 

Nitrate (Slate) 

 Substantially greater N applications 

to the sandstone (grassland) vs. 

the slate (arable) catchment 

LAWSAT NO3
-: 3.5mgN/L 

GW threshold 

[McAleer et al., in prep] 
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• A variety of soil types  

• N removal capacity varies highly between and within catchments 

• Transformation processes occur along the pathway from the 

rooting zone to surface water 

• Poor link between N leaving the root zone and N in the stream 

[McAleer et al., STOTEN 2017] 

Complexity of nutrient loss 



Temporal changes 

• No correlation to changes in organic loading 

• Correlation to changes in weather 

[McAleer et al., in prep] 

Timoleague Castledockerell 

Groundwater 

Surface water 

No trend Significant trend 

• 60% derogation 

• High  

• Increase 

• 5% derogation 

• Low  

• No increase 



Timoleague Catchment 

Snapshot Sites 



Sub-catchment approach 

Out M5 T1A 

Nitrate-N [mg/l] 6.14 4.27 5.81 

Derogation [%] 60 46 85 

M5 
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Out M5 M6 M1 T2 

Nitrate-N [mg/l] 2.60 3.39 3.05 2.38 3.26 

Derogation [%] 16 2 0 49 34 

0 - 130kg N/ha 

131 - 170kg N/ha 

>170kg N/ha 

Ballycanew 



Derogation Impact in the ACP  

 Nitrate loss is complex 

 Nutrient source, Soil, Geology and the 

Weather all have significant and 

integrated influence 

 Mitigating actions must be cognisant 

of all factors 
 

 Social factors influencing uptake of mitigation actions 
 Dr Michele McCormack, ACP Teagasc, 6th November 
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