Air Quality Appendix 14.5 MBT Substance Dispersion

PROJECT TITLE:

Proposed MBT & EfW at Hightown Quarry, Ballyutoag
Predicted PM10 annual average dispersion for emission at 1mg/m3 from MBT, Met. data for 2010
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PROJECT TITLE:

Proposed MBT & EfW at Hightown Quarry, Ballyutoag

Predicted PM10 24hr 90.41%ile dispersion for emission at 1mg/m3 from MBT, Met. data for 2010
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PROJECT TITLE:

Proposed MBT & EfW at Hightown Quarry, Ballyutoag
Predicted ammonia 1hr 100%ile dispersion for emission at 1Img/m3 from MBT, Met. data for 2010
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Air Quality Appendix 14.6 MBT Odour Dispersion

PROJECT TITLE:

Proposed MBT & EfW at Hightown Quarry, Ballyutoag
Predicted 98%ile 1hr values for odour dispersion with emission at 1000ou/m3 from MBT, Met. data for 2010
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Proposed MBT & EfW at Hightown Quarry, Ballyutoag
Predicted 98%ile 1hr values for odour dispersion with emission at 500ou/m3 from MBT, Met. data for 2010
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Air Quality Appendix 14.7 MBT Bioaerosol Dispersion

PROJECT TITLE:

Proposed MBT & EfW at Hightown Quarry, Ballyutoag
Predicted max. 8hr values for bio-aerosol dispersion with emission at 5000cfu/m3 from MBT, Met. data for 2010

381000

xillrllvnlllxllllltlllllll‘[lJ\]lixl&x\rll!!xx[||r|||||1|l||||11|I]l!11]|"|\11

380400 380600 380800

| T

g

\

E
s B
=
53 %
."L
5
§ \,
2 (
B /—\
[
: v
= L
2N \
ITI‘IIITIYIIIITIIIIT]IITIIIFIIILIII1YT|‘ TTri1 IILII TI]I[IIIV I‘IY]T‘I]II‘TT“I‘I
328500 328700 328900 329100 329300 329500 329700
UTM East [m]
PLOT FILE OF HIGH 1ST HIGH 8-HR VALUES FOR SOURCE GROUP: BFBIO CFU/M3
[
0.000 100.000 200.000 230.530
COMMENTS: SOURCES: COMPANY NAME:
Potential human receptor locations | 4
are shown as red dots, and habitat
locations which are potential RECEPTORS: MODELER:
ecological receptors are shown as
green dots. 1358
No. of sources is as per the mode!
setup to simultaneously model CUTPUT TYPE SCALE: 1:10,000
different emission rates, but this plot
is for a single substance emission Concentration L — p— 1 k) )
rate for the MBT only.
MAX: DaTE: PROJECTNO.:
230.53026 CFU/M3 22/08/2013 5095039




Air Quality Appendix 14.8 Details of ADMS Dispersion Modelling and Results
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DETAILS OF ADMS DISPERSION MODEL
ADMS Inputs

Dispersion modelling has also been carried using the Cambridge Environmental Research
Consultants (CERC) software ADMS 5 SP1.

A summary of key input parameters to the ADMS model are provided in the following table.

ADMS Base Case Parameters for EfW Stack Release

Stack height 95 m

Stack diameter 2m

Exit velocity 16.185 m/s
Temperature of the release 130°C

x coordinate of release 329113.06 m
y coordinate of the release 380177.95m
Surface roughness at met. station 0.1lm
Surface roughness at dispersion site 0.12m
Water content of release 0.161 kg/kg
Specific heat capacity of the release 1006 J/°Cl/kg
Molecular mass of the release 28.966 g

Terrain out to 10km from the EfW stack and buildings were included in the model set up as
for the AERMOD dispersion model set up. The EfW Boiler House was selected as the main
site building for the purposes of modelling in ADMS.

Meteorological data for ADMS was derived from the AERMOD .sfc files for the years from
2004 to 2012.

A variable output grid over a 16x16km area centred on the EfW stack was used to provide
the results, with the spacing between grid points increasing from 10 m within 400m, to 20m
within 800m, to 50m within 2000m, and 100m beyond 200 m. Results were also calculated
for specified receptors.

Calculation of the ground level concentrations included the following averaging periods for
a unit release (1g/s):

1 15 minute 99.9% percentile.

i 1 hour average, 100%, 99.9% 99.79% and 99.73% percentiles.

1 24 hour average (used as the annual average) and 100%, 99.18% and 90.41%
percentiles.

1 8 hour average.

1 8 hour rolling average.

ADMS Model Sensitivity

Prior to that final model set up, appraisal of the sensitivity of the ADMS model results to the
terrain grid resolution, buildings, output grid resolution and stack height was carried out. It
was found that for a terrain grid of 64x64 and stack height of 80m the results for a terrain
grid of 128x128 were minus 2% to +8% higher, and that for a 256x256 terrain grid +15-20%
higher, but that the model run time became very extended. It was concluded a terrain grid



A.1.8

A.1.9

of 64x64 was acceptable and indeed the ADMS manual suggests that a terrain grid of
64x64 is generally adequate. It was found that the inclusion of buildings had a notable
affect, the lowest annual average values being for the model run with no buildings and no
terrain, whereas the model run with terrain and no buildings gave the highest annual
average results. Model runs with buildings and terrain gave slightly higher results than the
model run with buildings and no terrain. However as the terrain is not flat and there are
buildings, reliance needs to be placed on the model run with the site specific parameters.

Initial analysis was carried out on a 101 x 101 output grid regularly spaced at 120m
intervals over a 12 x 12 km area, implying a total of 10201 output points. As maximum
concentrations could occur between these output grid points, a refined output Grid A was
specially created which was identical to the initial case but had output points at 20m
intervals for the entire area within 2250m of the EfW Stack, implying a total of 48865 output
points. An even more refined output Grid B, with output points at 10m intervals within
600m, 20m within 2000m and at 120m intervals beyond 200 m was also created, implying
a total of 49209 output points. With an 80m stack and 64x64 terrain grid the results showed
that the greatest annual average concentration results in the initial case were within 3.3%%
of those calculated using the more refined output Grid A, and the percentiles were within
12%. Comparison of the Grid A and Grid B results showed that moving from 20m to 10m
output grid intervals made no difference to the annual average results, and less than 3%
difference to the percentile results.

A stack height appraisal was carried out as part of the design and consultation process and
the following graphs show the reduction in the maximum predicted ground level
concentration as a function of the stack height (60-120m) for the site specific situation. For
the site situation ADMS predicts the maximums ground level concentrations to occur to the
north east of the site within increased concentration also occurring to the south east on the
north west slopes of Squirebds Hill
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A.1.10 In combination with the results from dispersion modelling using AERMOD, it was evaluated
that an EfW stack height of 95m i.e. an emission height of 340m derived from a modelled
ground level of 245m, would provide environmental improvement in terms of reducing
maximum process contributions to attain or be very close to screening criteria, and that
would further align the design requirement of the EfW to apply best available techniques
(BAT) to prevent pollution.

ADMS Dispersion Model Predictions i Normal Operations of EfW

A.1.11  The following table provides a summary of maximum ground level concentration results for
a unit emission rate from a stack height of 95m and the model set up detailed earlier.

Table Error! No text of specified style in document..1 7 Summary Results of ADMS Dispersion
Model for Unit Emission Rate

Averaging Meteorological Data Year

Period 2004 | 2005 | 2006 | 2007 2008 | 2009 2010 | 2011 | 2012

8 hour 0.053 0.052 0.053 0.052 0.064 0.063 0.049 0.061 0.049
average

8 hour 0.052 0.052 0.052 0.052 0.064 0.063 0.050 0.062 0.049
rolling

24 hour 0.053 0.052 0.053 0.053 0.065 0.063 0.051 0.061 0.049
average

15 min 3.23 3.58 3.19 3.63 2.90 3.08 3.69 3.56 3.25
99.9%

1 hour 4.21 4.68 4.75 4.88 4.39 4.39 4.58 4.79 4.75
100%




Averaging Meteorological Data Year

Period 2004 2005 2006 2007 2008 2009 2010 2011 2012
1 hour 2.58 2.99 2.71 3.00 2.31 2.34 2.85 2.89 2.72
99.79%
1 hour 2.46 2.89 2.42 2.78 2.02 2.15 2.66 2.73 2.58
99.73%
24 hour 0.64 0.97 0.99 0.69 0.76 0.76 1.14 0.83 1.04
100%
24 hour 0.51 0.72 0.60 0.56 0.59 0.57 0.75 0.70 0.55
99.18%
24 hour 0.22 0.20 0.21 0.22 0.21 0.22 0.23 0.22 0.19
90.41%
A.1.12 The results indicate possible variation of minus 14% to minus 44% from the maximum

A.1.13

values as a function of the meteorological data year. The maximum annual average value
(i.e. taken as the 24hr average) occurs using the meteorological data year 2008, as do the
maximum 8 hour values. The maximum percentiles occur for different years as follows: 15
minute 99.9%, 24 hour 100%, 99.18% and 90.41% percentiles 2010, 1 hour 100% and
99.79% percentile 2007, 1 hour 99.73% percentile 2005. It was also found that the 15
minute 99.9% percentile was only up to 3% higher than the 1 hour 99.9% percentile, which
is less than the conversion factor given in the Environment Agency H1 Annex F publication.

The long and short term process contributions (PC) taken as the maximum from the ADMS
dispersion model predictions for the modelled output grid using meteorological data for
2004 to 2012, are provided and appraised in the following tables. A plot is also provided
showing the annual average values for nitrogen dioxide using the Met. data for 2008, the
year for which the highest annual average occurs using ADMS. The long term process
contributions are similar to those predicted by the AERMOD model set up, and the short
term process contributions are either lower or similar to those predicted by AERMOD
model set up, and hence no further assessment of the ADMS dispersion model predictions
is necessary.




Table ? 1 ADMS Dispersion Model Predictions for Long Term Impact by Direct Inhalation

Substance Emission Assessment Criterion PC PC as % of Background PEC ¢ PEC as % of

Concentration Criterion Averaging g Fm assessment £ g Fm assessment
mg/Nm3 £g m Period criterion criterion

PM10 10 (daily average) 40 Annual 0.025 0.06

PM2.5 10 (daily average) 20 Annual 0.025 0.13

TOC 10 (daily average) 5 Annual 0.025 0.50

HCI 10 (daily average) 20 Annual 0.025 0.13

HF 1 (daily average) 16 Annual 0.0025 0.02

SO, 50 (daily average) 50 Annual 0.126 0.25

NO, 70% 200 (daily average) 40 Annual 0.351 0.88

as NO,

Cco 50 (daily average) 350 Annual 0.126 0.04

Cd 0.05 (0.5-8hr average) 0.005 Annual 0.00013 25 0.00008 0.00021 4.1

TI 1 Annual 0.00013 0.01

Hg 0.05 (0.5-8hr average) 0.25 Annual 0.00013 0.05

Sb 5 Annual 0.0013 0.03

As 0.006 Annual 0.0013 20.9 0.0004 0.0017 27.6

Pb 0.5 (0.5-8hr average) 0.25 Annual 0.0013 0.50

Cr 5 Annual 0.0013 0.03

Co 0.2 Annual 0.0013 0.63




Substance Emission Assessment Criterion PC PC as % of Background PEC €7 PEC as % of

Concentration Criterion Averaging g Fm assessment £ g Fm assessment
mg/Nm3 £g 2m Period criterion criterion

Cu 10 Annual 0.0013 0.01

Mn 0.15 Annual 0.0013 0.84

Ni 0.02 Annual 0.0013 6.3 0.00075 0.0021 10.0

\% 5 Annual 0.0013 0.03

NH; 10 (daily average) 8 Annual 0.026 0.31

Notes:

1. Maximum long term process contributions occur using meteorological data for 2008.

2. For assessment of possible emission of PM2.5, a concentration has been assumed the same as that for PM10
(whereas in reality PM2.5 would be a proportion of PM10).

3. For assessment of emission of nitrous oxide, 70% has been assumed to be converted to NO, in the long term, as that

ist he Environment Agcenarby @s i wwer gdnediangatics fotNO, and NO,6

4. For this assessment it has initially been assumed that emission of each individual metal occurs at the IED aggregate
limit.

5. In order to provide an initial assessment for potential ammonia that substance has been assumed to be emitted from
the EfW at 10mg/Nm?.




Table 7 ADMS Dispersion Model Predictions for Short Term Impact by Direct Inhalation

Substance Emission Assessment | Criterion Averaging PC PC as % of Background PEC ¢e°g| PECas%of
Concentration Criterion Period eglm assessment eglfm assessment
mg/m3 £ g Bm criterion criterion
PM10 10 (daily average) 50 24 hr (90.41 %ile) 0.088 0.18
TOC 20 (1/2 hr 100%ile) 195 lhr 3.8 2.0
HCI 60 (1/2hr 100%ile) 750 1hr 11.4 15
HF 4 (1/2 hr 100%ile) 160 lhr 0.76 0.47
SO, 50 (daily average) 125 24hr (99.18 %ile) 1.4 1.2
SO, 200 (1/2hr 100%ile) 350 1hr (99.73 %ile) 22.4 6.4
SO, 50 (1/2hr 97%ile and 350 1hr (99.73 %ile) 5.6 1.6
daily average)
SO, 200 (1/2hr 100%ile) 266 15min (99.90 %ile) 28.7 10.8 0.34 29.34 11.0
SO, 50 (1/2hr 97%sile and 266 15min (99.90 %ile) 7.2 2.7
daily average)
NO, 35% 400 (1/2hr 100%ile) 200 1hr (99.79 %ile) 16.4 8.2
as NO,
NO, 35% 200 (1/2hr 97%ile) 200 1hr (99.79 %ile) 8.2 4.1
as NO,
CO 100 (1/2hr average) 10000 8hr 0.25 0.003
Cd 0.05 (0.5-8hr average) 15 lhr 0.009 0.63
Tl 30 lhr 0.009 0.03




Substance Emission Assessment Criterion Averaging PC PC as % of Background PEC ¢°g| PECas% of

Concentration Criterion Period eglm assessment geglfm assessment
mg/m® e glfm criterion criterion

Hg 0.05 (0.5-8hr average) 7.5 lhr 0.009 0.13

Sb 150 lhr 0.09 0.06

As 15 lhr 0.09 0.63

Pb N/A lhr 0.09 N/A

Cr 150 lhr 0.09 0.06

Co 0.5 (0.5-8hr average) 6 lhr 0.09 1.6

Cu 200 lhr 0.09 0.05

Mn 1500 lhr 0.09 0.01

Ni 30 lhr 0.09 0.32

\% 1 24hr 0.022 2.2

NH; 10 (daily average) 2500 lhr 1.9 0.08




Notes:

1. Maximum short term process contributions (STPC) occur with the following averaging periods and meteorological combinations: 15 minute 99.9%ile,
24hr 100%ile, 99.18%ile and 90.41%ile using 2010 Met. data, 1 hour 100%ile and 99.79%ile using 2007 Met. Data, 1 hour 99.73%ile using 2005 Met.
data.

2. For assessment of emission of PM2.5, a concentration has been assumed the same as that for PM10 (whereas in reality PM2.5 would be a proportion
of PM10).

3. For SO,, the 15 minute 99.9%ile has been derived by multiplying its 1 hour 99.9%ile by 1.34 (a conversion factor given in the H1 Annex F publication.

4. For assessment of emission of nitrous oxide, 35% has been assumed to be converted to NO, in the short term, asthatist he Envi r onmen
worst case shortterm scenarioi n i t s ganvedienmatics foroNO, and NO,d

5. For this assessment it has been assumed that emissions of each individual metal occur at the relevant IED metal group aggregate limit.

6. In order to provide an assessment for potential ammonia that substance has been assumed to be emitted from the EfW at 10mg/Nm3.




Figure ? 1 ADMS predicted annual average values at ground level for NO, dispersion from EfW, using Met. data for 2008



