EPA Guidelines on Selection of Dispersion Models

The aim of this document provides some guiding principles in relation to the selection of models for a given modelling scenario.  This guideline relates primarily to modelling of emissions from industrial type activities as regulated by the EPA.  The EPA does not specifically approve or support any specific air dispersion modelling package.

Dispersion models are a necessary and useful tool in assessing the impact of emissions to air from a given source.  However, it is vital that the model outputs can be reliably used as an indicator of the likely worst case air quality impact due to the modelled input values.  

In order for model results to be relied upon the model itself must be validated to demonstrate that the model can produce reliable results for a given modelling scenario (e.g. if modelling complex terrain conditions the model must have been validated for such conditions).  The responsibility is on the modeller to ensure, and to provide evidence where required, that the model being used has been appropriately validated and peer reviewed, and to justify the model choice where required. The process of validation allows the performance of the model to be assessed and verified and allows confidence in the model results for scenarios under which validation of the model has occurred.  It is recommended, particularly for more intricate modelling scenarios, that as part of modelling reports a section on ‘model applicability’ be included, comparing the modelled scenario (e.g. source parameters, terrain conditions, meteorological conditions, localised issues) to the range of conditions for which the model has been validated and peer reviewed. 

In complicated modelling scenarios (particularly for complex terrain), or where the modelled scenario is on the margins of the conditions under which the model has been validated, the available ‘headspace’, i.e. the difference between the worst-case modelled impact (including background contributions) and the limit/guideline value should be substantial enough to allow confidence that any limit/guideline values will not be breached, taking into account the potentially poorer model performance in such situations. 

The most common models encountered by the Agency are ISC, ADMS, AERMOD and associated screening models, and modelling assessments based on these models have been accepted by the Agency where the use of the model is appropriate to the conditions being modelled.  The preference of the Agency in most situations would be for the newer generation Gaussian models, such as ADMS or AERMOD, to be used in preference to ISC, particularly for more complex modelling scenarios.  Note that the USEPA Guidelines on Air Quality Models also recommends that AERMOD should be used instead of ISC. 

Note on the use of screening models 

Screening models are used as an initial tool to conservatively estimate the impact due to emissions from a given source, and eliminate or confirm a requirement for further detailed dispersion modelling.  Such models typically use pre-defined meteorological parameters, negating the need for initial purchase of local meteorological data. 

Screening assessments should employ worst-case inputs to ensure that the model outputs are conservative and provide a sound basis for deciding whether or not further detailed modelling is required.  Where a screening assessment indicates that a predicted worst-case ground level concentration (including appropriate background pollutant concentrations) is significantly below applicable ambient air quality standards (or other appropriate guideline values in the absence of statutory limits) then further detailed dispersion modelling may not be required. 

Where emissions from multiple sources are being assessed using a screening approach, the individual worst-case concentrations due to each individual source should be summed (and then added to the appropriate background concentration) for the purposes of estimating the overall impact. 

NOTE:  This document has been developed in consultation with An Bord Pleanalá.
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Glossary:

AERMOD – Regulatory dispersion model developed by the AERMIC (American Meteorological Society (AMS)/United States Environmental Protection Agency (EPA) Regulatory Model Improvement Committee).  
ADMS – Atmospheric Dispersion Modelling System, modelling software developed by Cambridge Environmental Research Consultants in the UK. 

ISC – Industrial Source Complex dispersion modelling software. 

