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1. EXECUTIVE SUMMARY 

Project Management Ltd. (PM) conducted an air dispersion modelling analysis 
on the emissions from the proposed Waste to Energy plant located in 
Carranstown, Co. Meath. The modelling was carried out first to determine the 
appropriate stack height and then to assess in detail the potential impacts arising 
from emissions from the stack height selected. The cumulative impacts of 
emissions from the waste to energy plant and two other developments in the 
vicinity, the existing Platin cement factory and the proposed Marathon power 
plant were also assessed. 

The modelling analysis was carried out to determine the impact of emissions of a 
number of air substances from the waste to energy plant, namely oxides of 
nitrogen (NO,), sulphur dioxide (SOS), particulates, hydrocarbons, hydrogen 
chloride (HCI), hydrogen fluoride (HF), Poly-chlorinated dibenzo dioxins (PCDD), 
Poly-chlorinated dibenzo furans (PCDF) and heavy metals. The plant will also 
emit minor quantities of carbon monoxide (CO). However due to the relatively 
low levels of CO emissions and the relatively high air quality standards for CO 
these emissions are insignificant. 

The air dispersion modelling analysis was carried out using the Industrial Source 
Complex Short Term 3 (ISCST 3) computer model. The model input data 
included the stack discharge parameters, emission concentrations, receptor 
locations, five years of Dublin airport meteorological data (1993-l 997), building 
downwash and land use. 

Hourly average, daily average and annual average concentrations were 
calculated. Relevant percentiles of hourly and daily averages were also 
calculated. Contour plots of the maximum ground level concentrations occurring 
on and off site were plotted. 

A 40m stack height was chosen as being adequate to disperse the atmospheric 
emissions without causing any undue visual impact. All the maximum predicted 
ground level concentrations of emissions were found to be below Irish and EU 
air quality standard limit values and WHO guideline values. The cumulative 
emissions from the waste to energy plant and the two other developments in the 
vicinity did not cause the maximum predicted ground level concentrations of 
emissions to reach air quality standard limit values and guidelines. 
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2. INTRODUCTION 

This report was compiled by Project Management Ltd on behalf of lndaver 
Ireland to assess the potential impacts on air quality arising from emissions from 
the proposed waste to energy plant. The modelling analysis was carried out to 
select the appropriate stack height in the first instance, and then to assess in 
detail the impact of the emissions from the stack selected. 

The proposed site for the waste to energy plant is in Carranstown, Co. Meath. 
The area immediately surrounding the site is primarily agricultural land with 
some dispersed housing. The Platin Cement factory is located to the north-east 
of the development site. 

Atmospheric emissions from the proposed waste to energy plant will include the 
following: 

l Oxides of nitrogen (NO,) 

l Sulphur Dioxide (S02) 

t Particulates (Dust) 

l Hydrocarbons (expressed as Total Organic Carbon (TOC)) 

l Hydrogen Chloride (HCI) 

l Hydrogen Fluoride (HF) 

l Poly-chloro dibenzo dioxins (PCDD) and Poly-chloro dibenzo furans (PCDF) 

l Heavy metals: Cadmium (Cd), Thallium (TI), Mercury (Hg), Antimony (Sb), 
Arsenic (As), Lead (Pb), Chromium (Cr), Cobalt (Co), Copper (Cu), 
Manganese (Mn), Nickel (Ni), Vanadium (V). 

The oxide of nitrogen of primary concern in terms of air quality is NO*. However, 
as NO converts to NO2 in the atmosphere all NO, emissions are modelled and 
are compared to NO2 air quality limits. This is in fact a conservative assessment 
as all NO, will not have converted into NO2 in the time it takes to reach the 
ground. For example, it is estimated that approximately 50% of NO, will be NO2 
by the time emissions from a typical combustion plant reach the ground. 

Carbon Monoxide emissions are not modelled as the concentration in the plume 
is low (50 mg/m3) and the ambient air quality limit value is high relative to that for 
other substances such as Non. For example in a proposal for emission limit 
values for carbon monoxide (COM (1998)591) the EU proposes a limit of IO 
mg/m3 on ground level CO concentrations. Due to dispersal of the plume the 
ground level concentrations resulting from the waste to energy plant will be a tiny 
fraction of this proposed limit. 

The cumulative impact of NOx and SO2 emissions from the waste to energy plant 
and two other developments in the vicinity, namely the Platin Cement factory and 
the proposed Marathon power plant was assessed by carrying out air dispersion 
modelling for the three combined developments. 
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The dispersion modelling results are compared with the following air quality 
standards (AQSs) and guidelines: 

l The Air Pollution Act, 1987 (Air Quality Standards) Regulations (SI No. 244 
of 1987) which implements EU Directive 80/779/EEC on limit and guideline 
values for sulphur dioxide and suspended particulates, EU Directive 
8512031EEC on limit and guideline values for nitrogen dioxide, EU Directive 
82/884/EEC on a limit value for lead in the air. 

l EU Directive 99/30/EC relating to limit values for sulphur dioxide, nitrogen 
dioxide and oxides of nitrogen, particulate matter and lead in ambient air. 
The limit values specified in this directive are more stringent than the existing 
limit values and will start to come into effect from July 2001 and onwards. 

l World Health Organisation (WHO) 1999 Air Quality Guidelines for Europe 

l The National Authority for Occupational Safety and Health Code of Practice 
(1999) for the Safety, Health and Welfare at Work (Chemical Agents) 
Regulations, 1994 (S.I. No. 445 of 1994). Environmental Air Quality 
Standard (AQS) limit values were not available for a number of emissions, so 
occupational exposure limits (OELs) were used as a basis for setting limit 
values. Therefore one fortieth of the OEL was taken as the AQS limit value 
in accordance with Her Majesty’s Inspectorate of Pollution (HMIP) Technical 
Guidance Note Dl : Guidelines on Discharge Stack Heights for Polluting 
Emissions. 

Air Quality Standard.(AQS) limit values are often expressed as percentiles which 
allow the specified Ground Level Concentration (GLC) to be exceeded a set 
number of times in the monitoring period, e.g. 99.8th percentile of a years hourly 
average values (this means that the AQS can only be exceeded for 0.2% of the 
time or 18 hours per year). 
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DISPERSION MODELLING 

3.1 Dispersion Model 

Dispersion modelling has been carried out using the Industrial Source Complex 
(ISC 3) computer model. 

ISC 3 is a Gaussian dispersion model, which represents the plume as having a 
normal distribution in both the horizontal and vertical directions. The short term 
model (ISCST 3) predicts average concentrations over 1 hour, 24 hour and 
annual periods and percentiles thereof. The model allows for the effects of 
general plume rise, stack tip downwash and building downwash. 

3.2 

3.3 

Meteorological Data 

The meteorological data required by the dispersion model is wind speed, wind 
direction, Pasquill-Gifford stability category, boundary layer height and ambient 
temperature. The stability category and boundary layer height are used to 
characterise the turbulence within, and the height of the lower levels of the 
atmosphere. 

Extremely unstable conditions can cause plume looping and elevated 
concentrations close to the stack. Under stable conditions elevated 
concentrations can occur due to the emissions being trapped below the 
boundary layer. Neutral conditions, characterised by cloudy skies and strong 
winds, are most favourable for dispersion due to the mechanical mixing of the 
lower atmosphere. The wind direction determines the direction in which the 
plume is blown, and for a particular stability, higher wind speeds will result in 
reduced plume rise so causing the plume to reach ground level closer to the 
stack with elevated emission concentrations. The boundary layer height 
determines the total vertical distance over which the plume may spread. 

Five years (1993-I 997) of Meteorological data for Dublin Airport was obtained 
from Trinity Consultants (the producers of the model). The data obtained 
consists of hourly values of wind speed, wind direction, air temperature, stability 
category and mixing height. Wind direction is converted to a flow vector (the 
direction toward which the emission moves) by adjusting the direction by 180 
degrees. 

Building Downwash 

Air streams blowing across buildings can become disrupted, with turbulent 
eddies occurring downwind in the building wake. If an emission point is 
sufficiently close to a building, then the plume may become entrained in the 
turbulent eddies of the building wake. This entrainment can cause plume 
downwash resulting in elevated emission concentrations close to the emission 
point. 

The ISC model interprets the influence zone of each building for a given wind 
direction to be the area included by the rectangle described by the location 5 
building lengths (L) downwind, 2L upwind and 0.5L in the crosswind direction 
from the building. This has been updated by the Building Profile Input Program 
(BPIP) which was used in this modelling analysis. BPIP uses the arc of the 
original 5L limit line as the downwind structure influence zone (SIZ) boundary. 
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3.4 

3.5 

The BPIP programme determines a building height and a projected width for the 
dominant structure for each IO” of azimuth about each source for use as input to 
the ISCST 3 program. 

The main buildings on the proposed site were included in the modelling analysis 
which were the Furnace building (30m), Flue Gas Treatment building (25m), 
Waste Acceptance Hall (25m), Warehouse (9m) and Administration building 
(7Sm). 

Elevated terrain may increase the ground level concentrations by reducing the 
vertical dimension within which the plume can disperse. In this case since the 
change in terrain within the vicinity of the site is not significant enough to 
influence plume dispersion, terrain has been considered flat for the model. 

This is in accordance with the USEPA guidelines where it is recommended that 
terrain be considered simple (or flat) if the ground level does not exceed the 
height of the stack within the vicinity of the stack. In order to ensure that the 
slope of the ground on the site does not influence dispersion of the emissions, a 
check run was carried out where the stack and buildings are IOm below the 
surrounding levels. This yielded identical results as for flat terrain, and confirms 
that the slope of the site does not affect dispersion of emissions. 

Land Use 

To calculate ground level concentrations, either rural or urban dispersion 
parameters must be specified for the model. In the rural mode, the model uses 
the Pasquill-Gifford dispersion coefficients and rural mixing heights. In the urban 
mode, the model uses Briggs urban dispersion coefficients and urban heights. 
USEPA guidelines were used to determine whether the area is urban or rural. 

According to these guidelines if the land use categories within a circle of 3 km 
radius comprise less than 50% of the following categories: heavy or medium 
industrial, commercial or multi family residential, the area should be classified as 
rural. It was found that this is the case at the proposed site and rural dispersion 
parameters were chosen. 

Stack Discharge Parameters and Emission Data 

There will be one main stack on site through which atmospheric emissions will 
be discharged. It is assumed that the emission from the stack will be 
continuous. 

The waste to energy plant can operate over a range of loads, and with a 
corresponding range of discharge parameters. Preliminary model runs indicated 
that the maximum GLCs occurred for maximum loading (ie. 120% of nominal 
capacity). These discharge parameters were used in the analysis and therefore 
the worst case parameters, i.e. those that would lead to the highest ground level 
concentrations, are used in the modelling analysis. 

The stack parameters, emission concentrations and mass emission rates used in 
the modelling assessment are shown in Tables 3.1 and 3.2. 
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Tab/e 3.1 Stack Discharge Parameters (at 120% of Nominal Load) 

Stack Internal Diameter (m) 

Exit Temperature (K) 

Flow Rate (Nm’/s dry gas, 11% 02) 

Flow Rate at discharge conditions 

(m3/s at 100 “C, 8% 02, 21% H20) 

Exit Velocity (m/s) 

2.0 

373 

41.94 

64.5 

20.5 

Table 3.2 Emission Data 

NO, (as NO,) 

SOS 

TOC 

Total Dust 

HCI 

HF 

Dioxins (PCDD) & Furans (PCDF) 

Cd&T1 

w 

Sum of 9 Heavy Metals: 

Sb, As, Pb, Cr, Co, Cu, Mn, Ni, V 

200 8.389 

50 2.097 

10 0.419 

10 0.419 

10 0.419 

1 0.042 

0.01 (rig/m”) 0.42 (rig/s) 

0.05 0.002 

0.05 0.002 

b 

0.5 0.021 

The emission concentrations in the flue gas will not exceed the limits specified in 
the amended proposal for a European Parliament and Council Directive on the 
Incineration of Waste (98/0289). Indeed the dioxin emission concentrations, at 
0.01 ng/m3, will be only 10% of the EU Limit (0.1 ng/m3) and the hourly NO, 
concentration will not exceed 200 mg/m3, compared to the EU Z hourly limit of 
400 mg/m3. 

For the purposes of the air dispersion modelling certain emissions are grouped 
together (eg. cadmium and thallium or the sum of 9 heavy metals) as the 
emissions are grouped together in this manner in the proposed Directive. 
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One of the input parameters to the dispersion model is the emission rate (g/s) of 
the substance. As there are several different substances with different emission 
rates, for the purposes of running the model a Unity Value (ie. 1 g/s) was input 
into the model. The results were then multiplied by the appropriate emission rate 
to determine the maximum predicted ground level concentration for each 
individual emission. 

4. 

4.1 

4.2 

STACK HEIGHT DETERMINATION 

Screening Analysis 

The stack height screening analysis was carried out using a 3.5 km (east) x 2.5 
km (north) grid as it was found in an initial analysis that the maximum ground 
level concentrations occurred within 1 km of the stack. 

The grid used consisted of 3640 receptor points spaced at 50m intervals. Five 
years (1993-l 997) of meteorological data for Dublin airport was used in the 
screening analysis. The stack height was assessed at 5m intervals from 35m to 
45m. 

The highest concentration of any emitted pollutant from the stack will be NOx 
(modelled as NO*) and therefore the stack height determination was carried out 
with respect to NOx emissions. The maximum 99.8’h percentile hourly average 
ground level NO2 concentrations were calculated for the range of stack heights. 

Assessment of Results and Stack Height Selection 
The results are shown in Figure 4.1. The new 99.8’h percentile (not to be 
exceeded for more than 18 hours per annum) limit value as per EU Directive 
99/30/EC is also indicated on Figure 4.1 for reference. 

As can be seen in Figure 4.1 the maximum ground level concentration of NO2 
decreases steadily as the stack height increases. 

At forty metres the maximum ground level concentration is less than half that for 
a 35m stack. It is also well below the new limit value. 

Although the concentrations arising from a 45m stack are lower again, as 
choosing the stack height is based on the conflicting objectives of providing 
adequate pollutant dispersion without creating any undue visual impact, it was 
decided that a 40m stack would best meet both of these objectives. The detailed 
assessment was therefore carried out on a 40m stack. 
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e 

250 

19A 
99.8th Percentile Limit (200 ug/m3) 

40 

Stack Height (metres) 

Figure 4. I: Maximum 99. 8th Percentile Hourly Average Ground Level 
Concentrations of NO2 
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5. ASSESSMENT 0~ IMPACTS FROM A 40~ STACK 

5.1 Dispersion Modelling 

The stack discharge parameters used in the detailed assessment are as listed in 
Tables 4.1 and 4.2. The grid used in the analysis was a 3.5km (east) by 2.5km 
(north) grid. The grid has the stack located approximately in the centre and 
consists of over 3,640 receptor points within the grid, maximising the resolution 
and accuracy of the modelling. 

Hourly sequential meteorological data has been used in ISCST 3 to generate 
predictions of the full range of maximum hourly, daily and yearly averages and 
percentiles thereof for comparison with all relevant Air Quality Standards (AQSs) 
and guidelines. 

The buildings, terrain and land use are as detailed in Section 3. 

The maximum predicted Ground Level Concentrations (GLCs) of emissions and 
the relevant air quality standards are presented in Table 5.1. Contour plots of 
the dispersion modelling results are included in Attachment 1. For individual 
emissions some of the contour plots require the predicted GLC to be multiplied 
by the appropriate emission factor as a Unity Value (1 g/s) was used in the 
dispersion model (refer to Section 3.5). 

5.2 Assessment of Results 
The maximum predicted ground level concentrations of emissions occur 
approximately 230m north-east of the stack as shown on the Contour Plots in 
Attachment 1. The prevailing wind is from a south-westerly direction however 
occasionally when the wind is blowing from the opposite direction the maximum 
ground level concentrations can also occur 380m south-west of the stack. 

The waste to energy plant will emit higher concentrations of NO, in the flue gas 
than any other emission. The oxide of nitrogen of primary concern in terms of air 
quality is NO*. However, as NO converts to NO2 in the atmosphere all NO, 
emissions were modelled and are compared to NOz air quality limits. This is in 
fact a conservative assessment as all NO, will not have converted into NOz in the 
time it takes to reach the ground. The maximum predicted ground level 
concentrations (GLCs) of NOa are well below both existing and the new more 
stringent Irish and EU AQS limit values. The maximum 99.8’h percentile hourly 
GLC is 45% of the relevant limit value and the maximum annual average value is 
13-l 7% of the relevant limit value. 

The maximum predicted GLCs of SO2 are significantly below Irish and EU AQS 
limit values (2-9% of limit values) and also well below WHO guidelines (11% of 
limit value). The maximum predicted GLCs of dust (particulates) are only l-2% of 
the relevant Irish and EU limit values. 

Environmental AQS limit values are not available for Hydrocarbons (Total 
Organic Carbon). Therefore an Occupational Exposure Limit (OEL) for toluene 
was used as a basis for setting an AQS limit value. The predicted maximum 
hourly average GLC of total organic carbon is 0.05% of the limit value. Similarly 
there are no AQS limit values available for hydrogen chloride (HCI) and 
hydrogen fluoride (HF), so OEL’s were used to set limit values. The predicted 
maximum hourly average GLCs of HCI and HF are only 2% and 1% of their 
respective limit values. 
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There are no Irish, European or World Health Organisation AQS limit values for 
dioxins or furans. The WHO expresses a limit value in terms of Tolerable Daily 
Intake which cannot be directly related to ambient air concentration of dioxins. 
However the predicted maximum hourly and annual average GLC’s of dioxins 
are 7 x IO-l5 g/m3 (0.007 pglm3) and 2.5 x IO-‘” g/m3 (0.00025 pg/m3) 
respectively. At these extremely low ambient air concentrations the 
dioxins/furans will be below the detection threshold for dioxins. (For a more 
detailed discussion on dioxins see Section 4.4 of the main EIS). 

There are no AQS limit values for Thallium (TI) so the OEL was used to set a 
limit value. The maximum predicted annual and hourly average GLCs are for the 
sum of cadmium and thallium. If one assumes that the GLC consisted entirely of 
either Cd or TI, the GLCs would be well below the corresponding limit values for 
the individual metals. 

The maximum annual average GLC of mercury is 1 x 10s3 pg/rr? which is only 
0.001% of the limit value. 

For the sum of nine heavy metals, OELs were used to set limit values for all of 
the heavy metals with the exception of lead (Pb). As a conservative assessment 
the maximum GLC for each heavy metal was predicted based on the assumption 
that that metal alone is emitted at the concentration limit for the sum of the nine 
heavy metals. Even based on this assumption, which is unlikely to happen, the 
predicted GLCs are significantly lower than the AQS limit values. 

In summary, atmospheric emissions from the 40m stack of the waste to energy 
plant do not caused the maximum predicted GLCs of emissions to reach Irish 
and EU AQS limit values or WHO guidelines. 
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Table 5.1 Predicted Maximum Ground Level Concentrations of Emissions compared to Air Quality Standards 

    
    

    
    

    
For

 in
sp

ec
tio

n p
ur

po
se

s o
nly

.

Con
se

nt 
of

 co
py

rig
ht 

ow
ne

r r
eq

uir
ed

 fo
r a

ny
 ot

he
r u

se
.

EPA Export 25-07-2013:15:23:13



lndaver Ireland 002666-22-RP-002 Issue A 

Waste Management Facility, Carranstown 8 January, 2001 

Tab/e 5.1.. ..continued 

Hourly Average 7.12 TOC 

HCI 

HF 

PCDD I 

PCDF (” 

Cd & TI “’ 

350 ‘O’ 

63 P’ 

Hourly Average 7.12 

Hourly Average 

7 x 1o-s 

2.5 x 1o’1o 

1x10’” 

0.03 

1x10’” 

Hourly Average 

Annual Average 

Annual Average (Cd) 

Hourly Average (Tl) 

-____ 

----- 

2.5 

Annual Average Hg 

Sum of 9 
Heavy 
Metals (” Annual Average (Pb) 0.01 

Hourly Average (Sb) 0.37 

Hourly Average (As) 0.37 

Hourly Average (Cr) 0.37 

Hourly Average (Co) 0.37 

Hourly Average (Cu) 0.37 

Hourly Average (Mn) 0.37 

Hourly Average (Ni) 0.37 

Hourly Average (V) 0.37 

2 0.5 

12.5 

2.5 

1.25 

2.5 

5 

25 

2.5 

1 ----- 
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v 
Notes: 

(1) 
(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

(9) 

Limit value of 30 t.rg/mB is for the protection of vegetation and limit value of 40 pg/m3 is for the protection of human health. 

Limit value of 250 pg/m3 applies when corresponding percentile of suspended particulates >I50 ug/m3 and limit value of 350 ug/m3 applies when corresponding percentile 
of suspended particulates I 150 pg/m3. 

Limit value is for the protection of ecosystems. 

Directive 99/30/EC sets limit values for PM10 (particulate matter I 10 t.trn in diameter) rather than all particulate matter. After the limit values have been implemented in 
Member States they will be reviewed and more stringent limit values may be applied as part of Stage 2 of the Directive. 

Limit value is for Toluene which can be used as a standard for measuring Total Organic Carbon (TOC). The limit value is a 1987 WHO guideline and is based on an 
averaging time of 30 minutes. 

Limit value is derived by dividing the Occupational Exposure Limit (OEL) by a factor of 40 

There are no air quality standard limit values for dioxins and furans. The 1999 WHO guidelines expressed a limit for dioxin like compounds in terms of Tolerable Daily 
Intake in TEQl kg bwd (Toxic Equivalent uptakes per kilogram of body weight per day). The Tolerable Daily Intake for dioxin like compounds is l-4 TEQl kg bwd. 

The maximum predicted annual and hourly average GLCs are for the sum of Cd & TI. The WHO annual average limit value is for Cd. The hourly average limit value is for 
TI and was derived by dividing the Occupational Exposure Limit (OEL) by a factor of 40. 

The maximum predicted annual and hourly average GLCs are for the sum of the nine heavy metals. The limit values for all of the heavy metals with the exception of Pb 
are derived by dividing the Occupational Exposure Limits (OELs) by a factor of 40. 
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6’. POTENTIAL FOR CUMULATIVE IMPACTS ON AIR QUALITY 

6.1 Point Sources of Atmospheric Emissions 

Two other developments in the vicinity of the proposed waste to energy plant, 
the existing Platin Cement factory and the proposed Marathon Combined Cycle 
Gas Turbine power plant, can be considered significant point sources of 
atmospheric emissions. Platin Cement factory is located approximately 750m 
north east of the proposed development site and the Marathon power plant will 
be located on a site across the RI52 road to the south-east of the proposed 
development site. 

Atmospheric emissions from all three developments could potentially give rise to 
a cumulative impact on ground level concentrations of Nor, and SOa. Therefore 
air dispersion modelling was carried out to assess the cumulative impact of the 
waste to energy plant and the two other developments on ground level 
concentrations of these emissions. 

Details on atmospheric emissions for Platin cement factory were obtained from 
the Platin Cement IPC licence application and details on atmospheric emissions 
for the Marathon power plant were obtained from the Marathon Environmental 
Impact Statement (EIS). The stack parameters and emission data for these two 
sources are summarised in Tables 6.1 and 6.2 below. The emission data was 
input into the model together with the emissions data for the waste to energy 
plant. Emission data for operation on distillate oil for the Marathon power plant 
was used in the model as higher levels of emissions occur than when operating 
on natural gas. 

Table 6.7: Stack Parameters and Emissions Data for Natin Cement factory 

Stack Height (m) 
I I 

1 106.7 1 103.3 I 
Stack Diameter (m) 

I I 

1 2.3 1 3.7 I 

Temperature (K) 

Exit Velocity (m/s) 

513 397 

12.06 11.233 

Volume Flow (Nm3/hr) 

I , 
1 1,800 1 1,800 I 

I I 
I48 1 149.5 1 
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Table 6.2: Stack Parameters and Emission Data for proposed Marathon power 
plant 

6.2 Assessment of Results 

Stack Height (m) 49.9 

Stack Internal Diameter (m) 7.0 

Exit Temperature (K) 369 

Flow Rate (Nm3/s dry gas, 15% 0,) 503 

Flow Rate (m3/s at discharge conditions) 681 

Exit Velocity (m/s) 17.695 

SO2 140 

NO, 120 

so2 70 

NO, 60.53 

The results of the cumulative impact modelling together with the relevant air 
quality standards are presented in Table 6.3. 

The results indicate that the cumulative impact of emissions from the proposed 
waste to energy plant, Platin cement works and the proposed Marathon power 
plant do not cause the predicted maximum GLCs of NO2 and SOa to reach Air 
Quality Standard limit values or guidelines. 

Due to the height of the stacks and discharge temperature from Platin cement 
factory the maximum predicted GLCs of NO2 and SO2 from the cement factory 
occur approximately 5-6 km north-east of the factory and therefore do not 
coincide with the maximum GLCs of emissions from the proposed waste to 
energy plant or the Marathon power plant. 

The maximum predicted GLCs from the waste to energy plant usually occur 
approximately 230m north-east of the stack. The maximum predicted GLCs 
from the Marathon power plant occur approximately 270m north-east of the 
Marathon stack and do not coincide with the maximum GLC’s from the waste to 
energy plant as illustrated in Figures 13 & 14 in Attachment 1. 
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The maximum 99.8’h percentile hourly average GLC of NO2 is 72% of the 
relevant Irish and EU limit value. The maximum 99.7’h percentile hourly average 
GLC of SOn is 71% of the relevant Irish and EU limit value. 

It should be noted that the contribution from the Marathon power plant is based 
on the plant running on distillate oil (rather than natural gas) which results in 
much higher emissions of NO* and S02. According to the Marathon EIS , 
distillate oil will be used as a backup fuel and therefore will be used infrequently 
if at all, so that during normal operation on natural gas much lower levels of NO2 
and SO2 will be emitted and consequently any cumulative impact will be greatly 
reduced. 

Furthermore, the cumulative modelling is based on the worst case discharge 
conditions occurring at the three plants at the same time and also at the same 
time as the worst case meteorological conditions. The maximum predicted 
GLCs are therefore based on a worst case scenario which is unlikely to arise 
and the modelling is therefore very conservative. 

In summary, the cumulative atmospheric emissions from the waste to energy 
plant, Platin cement factory and Marathon power plant will not cause ground 
level concentrations of NOa and SO* to reach Air Quality Standard limit values or 
guidelines. 
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Table 6.3: Predicted Maximum Ground Level Concentrations of NO2 and SO2 resulting from Cumulative Emissions 

NOz 99.8th percentile of a Years Hourly 
Average 

72 ---- ____ -__- ----- 143.65 200 

NOz 
I I I I I I I I 

Annual Average 5.89 ---I --e 30-40 (‘I 15-20 mm-- ---e 
I 

I I I I I I 1 I 

so2 1 98th Percentile of a Years Daily Average I 48.76 1 250-350 (“ 1 14-20 --- ----- ----- _____ 
I 

so2 99.2th percentile of a Years Daily 
Average 

___-- ----- I-- _____ 76.29 125 61 

(1) Limit value of 30 pg/m3 is for the protection of vegetation and limit value of 40 pg/m3 is for the protection of human health. 

(2) Limit value of 250 pg/m3 applies when corresponding percentile of suspended particulates >I50 pg/m3 and limit value of 350 pg/m3 applies when corresponding percentile 
of suspended particulates I 150 pg/m3. 

(3) Limit value is for the protection of ecosystems. 
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7. CONCUJS~~NS 

The stack height screening exercise has demonstrated that a 40m high stack will 
adequately disperse atmospheric emissions of emissions from the waste to 
energy plant without causing undue visual impact. Air dispersion modelling has 
shown that atmospheric emissions of emissions from the waste energy plant will 
not result in the maximum ground level concentrations of these emissions 
reaching Irish and EU air quality standard limit values or WHO guidelines. 

The cumulative atmospheric emissions from the waste to energy plant, Platin 
cement works and the proposed Marathon power plant will not cause ground 
level concentrations of NO2 and SO2 to reach the relevant air quality standard 
limit values and guidelines. 
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Contour Plots of Predicted Maximum Ground Level Concentrations 
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Figure 

LIST OF CONTOUR PLOTS 

Title 

1 

9 

10 

II 

12 

a 13 

14 

15 

98’h Percentile (Hourly Average) NO* Ground Level Concentrations (pg/m3) 

99.8’h Percentile (Hourly Average) NO2 Ground Level Concentrations (pg/rr?) 

Annual Average NOn Ground Level Concentrations (pg/m3) 

99.7’h Percentile (Hourly Average) SOn Ground Level Concentrations (pghrf) 

98’h Percentile (Daily Average) SOz Ground Level Concentrations (pg/m3) 

99.2th Percentile (Daily Average) SO* Ground Level Concentrations (pg/m3) 

Annual Average SOS Ground Level Concentrations (pg/m3) 

98’h Percentile (Daily Average) Particulate Ground Level Concentrations 
bs/m3) 

90th Percentile (Daily Average) Particulate Ground Level Concentrations 
Wm3) 

Annual Average Particulate Ground Level Concentrations (pg/n?) 

Hourly Average Unity Ground Level Concentrations (pg/m3) 

Annual Average Unity Ground Level Concentrations (pg/m3) 

99.8’h Percentile (Hourly Average) Cumulative NO2 Ground Level 
Concentrations (pg/m3) 

99.2’h Percentile (Daily Average) Cumulative SO2 Ground Level 
Concentrations (pg/m3) 

Annual Average Cumulative NO2 Ground Level Concentrations (pg/m3) 
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Figure 2 -- 992th FFrcentile (Hourly Average) No2 Ground Level Concentrations (ug/rn3) - 5 Years 

._ 

bbxirmm 59.&h Percentile No2 Ground Level Concentration = 90.6 ug/rn3 0 =S&LWW- 
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Figure 3 - hnuaJ Average No2 Ground Level Comentraflons (q/rri3) - 5 Yexs 
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Figure 4 - 937th Percentile (Hourly Average) SO2 Ground Led Gxcenttations (q/d) - 5 Years 

2715 
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Rgure 6 - 992th PI tile (Daily Average) SO2 Ground Level ci ntraticns (ugim3) - 5 Year5 
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Figure 7 - Annual Average 502 Croud Level Cbncentrentrations (ug/m3) - 5 Years 
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Fiqure 8 - 98th Percentile (l%.iiy Average) Particulate Gourd Level Concentrations (ug/m3) -- 5 Years 
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Fgure 9 - 90th Percentile (Dady Average) Particulate Ground Level Concentrations (ug/rn3) - 5 Years 
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Figure 10 - bwal Average hticulate Ground Level Concentrations (ug/m3) - 5 Years 
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Fiyure 11 - Hourly Average Unity Ground Level Concentrations (ug/m3) - 5 Years 
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Hg = Unity x 0 002 

Sum 9 HM = Unity x 0.021 
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Figure 12 -Annual Average Unity Grout-d Led Concentrations (ug/m3) - 5 Years 

Conversion Factors 
TOC = Unity X 0.419 

HCI = lhty X 0.419 
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Hg = IJnlty X 0 002 

Sum 9 HM = Uruty X 0.021 
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Figure 13 - 99&h F’ercentiie (I-burly Average) Cumrlafive NO2 Crowd Level Gxxentraticxx (ug/rn3) 5 Years 

Mxitrum 993th Percentile Hardy Curdative Noz Ground Level Comentration = 144 q/m3 
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Figure 14 - 992th Fercentile (Ldy Average) Curruladve SO2 Ocund Level wncentrations (ug/m3) -- 5 Years 

bbxirrum992th Percentile Ddy Cumulative SO2 Crowd Level Cormentration = 76.29 ug/m3 
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Figure 15 - hnd Average Currulative No2 Crourd Level Ccncentrations (ug/rn3) - 5 Years 

hbxirmmhnual Average Currul~ive No2 Crowd Level Cbmsentration = 5.9 ug/rrij 
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