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LƴǘǊƻŘǳŎǘƛƻƴǎΧ
ÅDavid / DáithíKelleghan
ÅPhD
ÅAmmonia emissions
ÅDispersion modelling
ÅAssessing potential for ecological 

impacts

ÅCo-authored CIEEM advice on 
Åair pollution and ecological impacts 

ÅLead author of Irish guidance
ÅCo-ƻǊŘƛƴŀǘƛƴƎ ǘƘŜ ŘŜǎƛƎƴ ƻŦ LǊŜƭŀƴŘΩǎ 

air pollution and effects monitoring 
network
ÅRequirement of National Emissions 

Ceilings Directive

ÅCurrently employed by Teagasc
ÅResearching ammonia emissions from 

landspreading



ÅIreland exceeding ammonia (NH3) 
emission limit

ÅNational Emissions Ceilings Directive

Å99% of NH3 in Ireland comes from 
agriculture

ÅPrimarily animal wastes

ÅWithout mitigation ςemissions 
continually increasing

ÅCompliance with the EU Habitats 
Directive in question 

ÅImpacts from NH3 on sensitive sites

Ireland & NH3 Emissions
Buckley, et al.(2020). An Analysis of the Cost of the 
Abatement of Ammonia Emissions in Irish Agriculture to 
2030. Teagasc.



AmmoniaN2K

ÅA UCD/UWE project Funded by 

STRIVE, as administered by the 

Irish Environmental Protection 

Agency (EPA)

ÅFocus on NH3 emissions from 

Irish pig & poultry farms

ÅImpacts on Irish Natura 2000 

(N2K) Sites 





Dispersion Modelling

ÅFor four farms Monitored

ÅGenerated atmospheric 

dispersion models

ÅUsing Lakes © AERMOD

ÅUsing updated;

Åemission rates 

Åventilation rates

ÅUsed to estimate 

contribution to dry 

deposition



Emissions and dispersion from Layer House



MARSH Risk Map

ÅMapping Ammonia Risk 

on Sensitive Habitats

ÅBased on likely 

concentrations

ÅDerived from; 

ÅAnimal production 

intensity

ÅFRAME model in 

Northern Ireland

ÅAmbient monitoring



Nitroindex

ÅNitrogen sensitive lichen 

species between 2000 ς2014

ÅProvided by CEDaR

ÅUsed Nitroindex presented in 

Rihmet al., 2009

ÅWithin 10 km grids

ÅInterpolated using Inverse 

Distance Weighted (IDW)

ÅDeterministic interpolation 

method

ÅGenerated scale of + 1 to ς1

Å+ 1 = Nitrogen tolerant 

(Impacted)

Å- 1 = Nitrogen sensitive 

(Unimpacted)
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Authors: Kelleghan, D.B., Hayes, E. T., Curran, T. P.,
Everard, M.

Description: The MARSH model presents a risk based
approach identifying areas where atmospheric ammonia
impacts are most likely. The MARSH Risk Categories
correspond to increasing atmospheric ammonia
concentration, where 5 is indicative of the highest risk.
The Nitroindex is based on nitrogen sensitive and tolerant
lichen species; where - 1 is representative of areas not
likely to be impacted by ammonia (nitrogen sensitive
species) and + 1 is representative of areas likely to be
impacted by ammonia (nitrogen tolerant species).
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Mapping Ammonia Risk on Sensitive Habitats (MARSH)
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ÅCombining MARSH 
& Nitroindex to 
produce bivariate 
risk map
ÅPredicted 

concentrations 
(MARSH)

ÅRecorded impacts 
(Lichen species ς
Nitroindex)

National Modelling


