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Qualifications
• BSc(Hons) Chemistry
• PhD Atmospheric Chemistry
• C Chem MRSC

• 16 Years in Chemistry
• 10 Years as Environmental Consultant
• Currently Director of AWN Consulting with responsibility for Air Quality & Climate

Recent Projects:
• Ringaskiddy Waste-to-Energy Plant Waste Licence & Oral Hearing (2005)
• Carranstown Waste-to-Energy Plant Waste Licence & Oral Hearing (2005)
• Pfizer Liquid Waste Incinerator EIS, Cork (2003)
• Wyeth Medica Ireland PNFX Facility EIS (2004)
• M7/M8 Portlaoise to Cullahill / Castletown EIS & Oral Hearing (2004)
• Intel Fab24 IPC Application Review (2002)
• M3 Clonee to North of Kells EIS & Oral Hearing (2002)
• Analog Devices IPC Licence Review (2003)
• Elan Pharmaceutical Technologies IPC Review (2001)
• Abbott Ireland SVP Facility IPC Licence (2002)

Experience
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Assessment Approach

• Approach adopted the methodology of the USEPA in assessing the air 
quality impacts from industrial sources.

• Existing air quality was assessed over periods of up to three years.

• The impact of the proposed facility was assessed through air dispersion 
modelling using the USEPA regulatory model.

• The cumulative impact of the background concentrations, proposed facility, 
existing adjoining facilities and road traffic was assessed.

• Resultant ambient concentrations were compared with the relevant EU 
Standards (or equivalent).
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Appropriate Guidance

• Council Directive 2000/76/EC

• USEPA Guidelines on Air Quality Models

• Estimating Exposure to Dioxin-Like Compounds Volume IV, Chapter 3 –
Evaluating Atmospheric Releases to Dioxin-Like Compounds from 
Combustion Sources (USEPA, 2003 (Draft))

• Human Health Risk Assessment Protocol, Chapter 3: Air Dispersion and 
Deposition Modelling (USEPA,2005)

• Council Directives 96/62/EC, 1999/30/EC, 2000/69/EC and 2004/107/EC 
relating to Air Quality Assessment and Ambient Air Quality Limit Values.
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Council Directive 2000/76/EC

• Council Directive 2000/76/EC has identified the significant substances which 
may be released to air from the WTE facility:

� Nitrogen Dioxide (NO2)

� Sulphur Dioxide (SO2)
� Particulate Matter (assumed to be solely PM10 & PM2.5)
� Carbon Monoxide (CO)

� Volatile Organic Compounds (VOC)
� Acid Gases (HCl and HF)

� Dioxins and Furans
� Metals (particularly Mercury (Hg), Cadmium (Cd), Arsenic (As) and Nickel 

(Ni).
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Air Modelling Methodology
Selection of appropriate model based on relevant USEPA methodology:

• The current USEPA regulatory model for complex industrial sources in both 
flat and complex terrain is AERMOD.  This model was primarily used in the 
assessment.

• Meteorological data was selected based on a review of available data in the 
region.  The meteorological data of importance in terms of air quality 
modelling is wind speed, wind direction, temperature, cloud cover, stability 
index and mixing height.  Dublin Airport is the nearest meteorological station 
and was used in the modelling assessment (Years 1993 – 2005).  In 
addition, on-site meteorological data was collected for Years 2004 and 2005 
and this data was compared to the Dublin Airport data and the year which 
gave the highest ambient concentrations reported (On-site Data 2004).
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Meteorological Data
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Conservative Approach
The assessment adopted a conservative approach:

• Assumed emission concentrations were at the maximum levels outlined in 
Incineration Directive for 24 hrs/day, 365 days per year.

• Assumed volume flows were at the maximum levels outlined in Incineration 
Directive for 24 hrs/day, 365 days per year.

• A receptor grid covering 20km by 20km was mapped out with detail terrain.  
Worst-case receptor (generally at or near the site boundary) has been reported  
although in most cases no residential receptors were located near this location. 

• For the cumulative assessment, all existing facilities were also assumed to be 
operating at maximum concentrations and volume flows for 24 hrs per day, 365 
days per year.
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AERMAP Terrain File
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Baseline Survey
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Baseline Summary

• NO2 averaged 30.2 mg/m3 over the three year survey period.  This should be 
compared with the annual limit value for NO2 of 40 mg/m3.  The maximum 1-
hour concentration as a 99.8th%ile  (99 mg/m3) was a little above the limit value 
of 200 mg/m3.

• PM10 averaged 32.7 mg/m3 over the survey period.  This should be compared 
with the annual limit value for PM10 of 40 mg/m3.  The maximum 24-hour 
concentration as a 90th%ile  (54.8 mg/m3) was a little above the limit value of 50 
mg/m3.

• Levels of SO2, Benzene, HF and HCl were well below the limit values.

• Dioxins / furans measurements averaged 42 – 44 fg/m3 which is similar to 
measurements taken elsewhere in Ireland. 

• Metals – levels were all well below relevant ambient limit values.
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Baseline Summary
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Dispersion Modelling Results

• Modelling assessment based on the USEPA regulatory model (AERMOD) 
with On-site met data from 2004 (worst-case year between 1993-2005 
Dublin Airport and 2004 – 2005 on-site).

• Firstly, the scenario of maximum emissions and maximum volume flow for 
24hrs per day 365 days per year was investigated.  This assessment was 
used to derive the stack height of 100m for each stack.

• Secondly, typical emissions and typical volume flows were examined.

• Thirdly, abnormal operations were investigated based on conservative 
assumptions concerning emissions when abatement systems fail.

• Results are presented at the worst-case off-site receptor to the site and the 
worst-case residential receptor.
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Dispersion Modelling Results – Maximum Scenario At 
Worst-Case Off-Site Location
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Dispersion Modelling Results – Maximum Scenario At 
Worst-Case Residential Receptor
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Dispersion Modelling Results – Typical Scenario At 
Worst-Case Residential Receptor
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Abnormal Scenario:

Abnormal operating emissions were pessimistically assumed to occur as outlined:

• NOX - 500 mg/m3 for 4 hours, 10 times over a five-year period

• Total Dust - 4000 mg/m3 for 4 hours, 5 times over a five-year period

• HCl - 2000 mg/m3 for 4 hours, once over a five-year period

• SO2 - 600 mg/m3 for 4 hours, once over a five-year period

• HF - 30 mg/m3 for 4 hours, once over a five-year period

• Dioxins & Furans - 10 ng/m3 for 48 hours, once over a five-year period

• Heavy Metals (other than Hg, Cd & Tl) - 140 mg/m3 for 4 hours, 5 times over a 5-year period

• Cd & Tl - 6 mg/m3 for 4 hours, 5 times over a five-year period

• Hg - 1.4 mg/m3 for 48 hours, once over a five-year period.
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Dispersion Modelling Results – Abnormal Scenario At 
Worst-Case Off-Site Location 
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Dispersion Modelling Results – Summary of Process 
Emissions Under Various Scenarios 
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Dispersion Modelling Results – Dispersion of Max 1-hr Mean 
Concentration (as a 99.8th%ile) Nitrogen Dioxide (mmmmg/m3) 
(background level of 58 mmmmg/m3 included)
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Dispersion Modelling Results – Dispersion of Annual Average 
Concentration for Nitrogen Dioxide (mmmmg/m3) 
(background level of 29 mmmmg/m3 included)
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Dispersion Modelling Results

• Results indicate that no ambient air quality standards will be exceeded.

• Process concentrations at the nearest residential receptors during typical 
operations will in general be significantly less than background
concentrations at these locations.

• Dioxins emissions under maximum operations at the nearest receptor will be 
0.7 fg/m3 relative to an existing background of 42 - 44 fg/m3 (less than 2%).

• Deposition of heavy metals and dioxins from the site will be minor.

• Cumulative impacts due to nearby facilities are not significant with no 
significant overlay between Dublin WTE and any existing facilities.
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Air Quality - Third Party Appeals
Principal Objections Relate To:

• Issue 1 - Generic Letter - Dioxins, PAHs causing health impact

• Issue 2 - Air pollution should be checked monthly & results published.

• Issue 3 - PM10 & micro-particles, Toxic Metals

• Issue 4 - Baseline monitoring results - high levels of NOX, PM10 & 
dioxins

• Issue 5 - Shoreline Fumigation, Inversions

• Issue 6 - Meteorological Issues - Dublin Airport data, Dublin 
Microclimate

• Issue 7 - Stockholm Convention on Persistent Organic Pollutants

• Issue 8 - Construction Dust
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Air Quality - Third Party Appeals
Principal Objections Relate To:

• Issue 9 - Impact on new apartments

• Issue 10 - Transboundary Impacts, Impact Not Assessed At Long 
Distances

• Issue 11 - BAT Not Assessed 

• Issue 12 - Impact From Traffic Not Assessed 
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Air Quality - Third Party Appeals
Issue 1 - Generic Letter - Dioxins, PAHs causing health impact
Cause Pollution, Cumulative impact of other pollution sources

Response

The modelling of emissions to air from the Dublin Waste To Energy facility 
indicates that the ambient ground level concentrations will be below the 
relevant air quality standards or guidelines for all compounds emitted from 
the facility even under abnormal operating conditions.  

A detailed cumulative assessment was also undertaken and assessed the 
impact of background levels of pollutants, traffic-derived sources and 
other industrial sources in the region.  The results showed that the 
selected stack height is appropriate in ensuring that ambient air quality 
standards are not approached.
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Air Quality - Third Party Appeals
Issue 2 - Ambient Monitoring During Operation

Response

• The EU has given guidance in regards to air quality assessment around point 
sources(1).  The guidance outlines the following recommendations:

- The focus should be on the nearest residential receptors rather than the site 
boundary.

- The primary assessment method should be based on air dispersion modelling 
using five years of meteorological conditions.

- Complementary to modelling, the assessment could be completed by a limited 
number of measurement stations (one or maximum two) focusing on residential 
areas.

- The purpose of the monitoring is to ensure that the model works properly.

• In this regard, the operators will monitor NO2 and SO2 using diffusion tube 
samplers at two representative locations near the site for a period of 12 months 
prior to and during operation in order to confirm the accuracy of the model.

(1) Guidance Note On Air Quality Assessment Around Point Sources (EU
CAFE-Working Group on Implementation, 2003) 
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Air Quality - Third Party Appeals
Issue 3 - PM10 & Micro-particles, Toxic Metals

Response

• Results indicated that ambient concentrations of PM10, due to emissions 
from the facility, accounted for less than 0.6% of the annual standard 
whilst levels of PM2.5 were less than 1% of the proposed limit value.

• Similarly all ambient levels of metals are low.

• A recent paper(1) has studied emission of particles from modern municipal 
waste incinerators including a detailed investigation of particle numbers 
and particle size distribution.  The study concluded that:

“The removal efficiency for PM10 of the flue gas treatment systems in all 
plants is very good.  The number concentration of most plants is in the 
same order of magnitude as ambient air.  According to our measurements 
we can state that waste incineration plants with up-to-date flue gas 
cleaning systems are not a relevant source for the emission of ultra fine 
particles into the environment.  Particles above 1 micron are almost 
completely eliminated”.(1)

(1) Zurcher et al “Ultra Fine Particles From Municipal Solid Waste Incineration” Proceedings from Waste-to-Energy 
State of the Art & Latest News, Malmo, Sweden, 2001.
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Air Quality - Third Party Appeals
Issue 4 - Baseline monitoring results - high levels of NO2, PM10 & 

dioxins

Response

NO2 - Baseline levels of NO2 measured over a 3-year period are below the 
ambient standards in the region. Peak one-hour NO2 data is significantly below 
the ambient 1-hour air quality standard peaking at around 50% of this value.

Particulates - The long-term average PM10 and PM2.5 concentrations are very 
low and during maximum operation of the facility will account for at most 1% of 
the ambient limit value.  Although the 24-hour limit value for PM10 is currently 
above the limit value, this is likely to reduce significantly in the area by 2012 
due to reduce HGV traffic along Sean Moore Road and further improvements in 
engine technology and fuel standards.

Dioxin - measurements averaged 42 - 44 fg/m3 over the survey periods.  This 
range is similar to previous ambient measurements in Ireland and generally 
lower than urban areas of the UK and Europe.
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Air Quality - Third Party Appeals
Issue 5 - Shoreline Fumigation, Inversions

Response

• Shoreline fumigation may occur when tall stacks are located near shorelines.  
Guidance from the USEPA indicates that a recommended screening model for 
such conditions is the SCREEN3 model.  

• As the model is for screening purposes, worst-case assumptions have been 
made which are designed to over-estimate the ground level concentration.  For 
example, an empirical factor (TIBL factor A) has been found to range from 2 - 6 
in the field studies.  In the current model, the A is set to conservatively to 6 as 
this will maximize the concentration estimates.

• Results from the shoreline fumigation modelling assessment indicated that 
under these infrequent meteorological conditions, no exceedence of the short-
term ambient air quality standards is predicted to occur.
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Air Quality - Third Party Appeals
Issue 6 - Meteorological Issues - Dublin Airport data, Microclimate

Response

• Dublin Airport is within 10km of the site and, akin to the current site, is located 
in a region of flat terrain and within the zone of influence of the coast.  Thus, 
met data from Dublin Airport would be broadly representative of the modelling 
domain (domain of significance is a 20km by 20km grid with site at centre).  

• On-site data also available over the full years 2004 and 2005.  The relevant 
parameters monitored were wind speed, wind direction and temperature.  

• On-site data veers westerly and north-westerly with a reduced frequency of 
south-westerly winds compared to the Dublin Airport data. This may be due to 
the increased proximity to the Dublin hills to SE which will tend to channel winds 
along a more westerly path.  In terms of wind speed, the on-site station has 
lower average wind speeds which may be reflective of the greater surface 
roughness of the site due to the more urban setting.  The on-site monitoring 
station will also be representative of any microclimate in the Dublin Bay region. 
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Air Quality - Third Party Appeals
Issue 7 - Persistent Organic Pollutants (POPs)

Response

• The Stockholm Convention on Persistent Organic Pollutants was ratified in 
May 2004.  POPs consist of 12 toxic compounds which can bio-accumulate.  
The compounds include dioxins/furans and PCBs.

• The aim of the Convention, in relation to Annex C compounds (which 
includes dioxins/furans and PCBs) is the promotion of best available 
technology (BAT).  

• A comparison of Dublin Waste To Energy facility’s operations with the 
obligations under the Stockholm Convention on Persistent Organic Pollutants 
indicates that the facility will achieve and promote the objectives of the 
Convention in terms of recovery, recycling, waste separation, release 
reduction, process modification and BAT.

• Thus, the facility will not contravene the POPs Convention.
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Air Quality - Third Party Appeals
Issue 8 – Construction Dust

Response

• A detailed dust minimisation plan will be formulated for the construction 
phase of the project, as construction activities are likely to generate some 
dust emissions

• At all times, the procedures outlined in the plan will be strictly monitored and 
assessed.  In the event of dust nuisance occurring outside the site boundary, 
movements of materials likely to raise dust would be curtailed and 
satisfactory procedures implemented to rectify the problem before the 
resumption of construction operations.
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Air Quality - Third Party Appeals
Issue 9 – Impact on new apartments

Response

• The impact of the proposed apartments at South Bank Road has been 
modelled at ground level and at roof level.  The modelling indicates that the 
ambient ground level concentrations will be below the relevant air quality 
standards for all compounds emitted from the facility at these apartments 
both at ground level and at roof level.  Thus, the results show that the 
selected stack height is appropriate in ensuring that ambient air quality 
standards are not exceeded.

• Emissions at maximum operations lead to ambient NO2 concentrations 
(excluding background concentrations) which are 10% of the maximum 
ambient 1-hour limit value (measured as a 99.8th%ile) and 1% of the annual 
average limit value at the respective worst-case receptors in the South Bank 
Road development.
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Air Quality - Third Party Appeals
Issue 10 - Transboundary Impact

Response

• At a distance of 10km from the site ambient levels were less than 10% of the 
maximum levels reported in this study.  At a distance of 25km from the site 
ambient levels are less than 5% of the maximum levels reported in this study.  
Increasing the grid even further will lead to correspondingly lower 
concentrations at these locations and will have no bearing on either the 
determination of stack height nor on the modelled values reported in this 
study. 

• As the impact of the facility at the nearest national boundary will be 
imperceptible there is no requirement to inform the neighbouring country of 
such emissions.  When the facility is in operation, it will be required (along 
with 166 licenced industrial facilities in Ireland) to contribute to the European
Pollutant Emission Register (EPER) based on air emissions of specific 
chemicals for which the reporting threshold is exceeded. These emission are 
modelled using the RAINS (Regional Air Pollution Information and
Simulation) model at the International Institute for Applied Systems Analysis 
(IIASA), Austria. 
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Air Quality - Third Party Appeals
Issue 11 – BAT Not Assessed

Response

• The issue of BAT has been addressed in detail in Chapter 5 of the EIS.

Issue 12 – Impact From Traffic Not Assessed

Response

• The impact of road traffic derived air quality emissions has been addressed 
in detail in Annex 8 to Appendix 8.1 of the EIS.


