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Executive Summary

Odour Monitoring Ireland Ltd was commissioned by Panther Environmental Ltd. to perform a
desktop odour and NH; dispersion modelling assessment of library odour and NH; emissions
from a proposed expansion to a pig production facility located in Woodville, Ballymackey,
Nenagh, Co. Tipperary. The operation of the proposed pig production facility will lead to
emissions of Odours and Ammonia and by using atmospheric dispersion modelling, the
potential impact of this pollutants were assessed and compared to relevant ambient guideline
odour and Ammonia limit values including the methodology contained within the Irish EPA
publication “Odour impacts and odour emissions controls for Intensive Agricultural Facilities”,
AG4 - Air Dispersion Modelling from Industrial Installations Guidance Note and "Odour
Management at Intensive Livestock Installations" published by the Environment Agency UK
May 2005. These documents lay out general methodologies for assessing the risks of odours
and gaseous pollutants from such sites on a conservative basis.

Odour emissions rates, limits and dispersion modelling guidance were taken from reference
data including:
1. "Odour Impacts and Odour Emission Control Measures for Intensive Agriculture”
Final Report Environmental Research R&D Report Series No. 14 published by the
Irish Environmental Protection Agency 20086,
2. "Odour Management at Intensive Livestock Installations” published by the
Environment Agency UK May 2005,
3. "Air Dispersion Modelling from Industrial Installations Guidance Note (AG4)"
published by the Irish Environmental Protection Agengﬁ%mo.

4. Van Geel, P.L.B.A. (2006) Annex 1 - Odour nuisance aid farming act, Netherlands.

5. Sniffer ER26 Final Report, March 2014. &

6. http://www.environment- N
agency.gov.uk/static/documents/Utility/mogéiling_2104566.pdf

7. http://www.environment- & ¢

agency.gov.uk/static/documents/Busi\r(é*ggﬂ}uidance_on_modelIing_of_ammonia_fr

om_poultry_pig_farms.pdf. é,}\i &

S8

Odour and NH; emission data sets‘Wes® calculated to determine the potential impact of the
existing and proposed pig product'@ﬁ facility during its expected operation. The odour and
NH; emission data set was takgw from published sources to include Odour Impacts and
Odour Emission Control MeeNs%res for Intensive Agriculture" Final Report Environmental
Research R&D Report Series No. 14 published by the Irish Environmental Protection Agency
2006, Van Geel, P.L.B.A. (2006) Annex 1 - Odour nuisance and farming act, Netherlands and
Sniffer ER26 Final Report, March 2014 and Sniffer ER26 Final Report, March 2014.

The dispersion modelling scenarios assessed included:

Ref Scenario 1: Predicted overall Odour emission rate from the existing pig
production facility operations (see Table 3.1).

Ref Scenario 2: Predicted overall Odour emission rate from the proposed pig
production facility operations (see Table 3.2).

Ref Scenario 3: Predicted overall Ammonia emission rate from the existing pig
production facility operations (see Table 3.3).

Ref Scenario 4: Predicted overall Ammonia emission rate from the proposed pig
production facility operations (see Table 3.4).

Average modelling scenarios were performed to allow for comparison with relevant odour and
Ammonia impact criteria as described in Section 2.6. These included 1-hour mean, Annual
average and maximum number of exceedances expressed as percentiles (i.e. 98"). All
processes and source characteristics as outlined within the emission tables were used in
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conjunction with library air emissions data to construct the basis of the dispersion model. Five
years of hourly sequential meteorological data (Shannon Airport 2016 to 2020 inclusive) was
screened to ascertain the worst case year. Shannon Airport 2017 was determined as worst
case dispersion year used within the dispersion model in order to provide statistical significant
conservative ground level concentration estimates over each of the screened five years.
Shannon Airport met station was chosen as it is located approximately within 50 km from the
existing operating farm (as the crow flies).

Aermod Prime (21112) was used to determine the overall odour impact of the existing and
proposed pig production facility operation located in Ballymackey, Nenagh, Co. Tipperary. In
terms of prediction of overall odour and Ammonia impact area, the following contour plots
were examined and presented as a worst case scenario.

These included:
Ref Scenario 1 — Existing Odour impact (excluding background).
¢ Predicted odour emission contribution of overall existing pig production facility
operation (see Table 3.1), to odour plume dispersal at the 98" percentile for an odour
concentration of less than or equal to 6.0 Oug/m® for worst case year 2017 (see
Figure 7.2).
Ref Scenario 2 — Proposed Odour impact (excluding background).
e Predicted odour emission contribution of overall pr&%bsed pig production facility

operation (see Table 3.2), to odour plume dispersa&eﬁ‘ the 98" percentile for an odour
concentration of less than or equal to 3.0 (@ug@n for worst case year 2017 (see

Figure 7.3). O &
G
Ref Scenario 3A & 3B — Existing Ammonia @feﬁbt (excluding background).
KOS
N
Scenario 3A & 0\$°

e Predicted Ammonia emissior(\?qﬁribution of overall existing pig production facility
operation (see Table 3.3), foo@‘mmonia plume dispersal at the 100" percentile 1 hr
average for an Ammonia C@ﬁcentration of less than or equal to 50 ug/m® for worst
case year 2017 (see Figgié 7.4).

&
Scenario 3B ©

e Predicted Ammonia emission contribution of overall existing pig production facility
operation (see Table 3.3), to Ammonia plume dispersal as an Annual average for an
Ammonia concentration of less than or equal to 3.0 ug/m3 for worst case year 2017
(see Figure 7.5).

Ref Scenario 4A & 4B — Proposed Ammonia impact (excluding background).

Scenario 4A
e Predicted Ammonia emission contribution of overall proposed pig production facility
operation (see Table 3.4), to Ammonia plume dispersal at the 100" percentile 1 hr
average for an Ammonia concentration of less than or equal to 50 ug/m3 for worst
case year 2017 (see Figure 7.6).

Scenario 4B
¢ Predicted Ammonia emission contribution of overall proposed pig production facility
operation (see Table 3.4), to Ammonia plume dispersal as an Annual average for an
Ammonia concentration of less than or equal to 3.0 ug/m® for worst case year 2017
(see Figure 7.7).

The results of this examination are presented in Section 4 of this report.

www.odourireland.com \Y
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The following conclusions were drawn from the dispersion modelling assessment: Greater
detail can be found within the document and it is recommended that the document be read in
full. The main conclusions include:

e Dispersion modelling of Odour and Ammonia emissions from the existing and
proposed pig production facility was performed in accordance with AG4 and best
international practice with a minimum of five years of hourly sequential meteorological
data used in the dispersion modelling assessment. Topographical data from
Ordnance Survey Ireland was also inputted into the dispersion model in order to take
account of the terrain effects in the vicinity of the site. In addition, sensitive receptors
were included within the dispersion model in order to predict the level of pollutants at
their specific location.

e Worst case referenced library odour and NH; emission data was utilised to develop
the odour and NH3 emission dataset for the existing and proposed facility. This was to
remain conservative within the assessment.

e With regards to the existing pig production facility operations, the odour plume spread
is approximately 150 to 200 m from the facility buildings (see Figure 7.2). The
maximum predicted ground level concentration of odour at the worst case sensmve
receptor in the vicinity of the facility was less than or equal to 0.79 Oug/m?® for the 98"
percentile of hourly averages for the worst case meteorological year (see Table 4 1).
This i is Iess than the guideline odour limit value of less than or equal to 6.0 Oug/m® for
the 98" percentile of hourly averages (see Table 4.1 ang/F/gure 7.2).

e With regards to the proposed pig production fa@ﬁ%} operations, the odour plume

spread is approximately 1,300 m from the buildings in a north westerly and
north easterly direction (see Figure 7. d§1e maximum predicted ground level
concentration of odour at the worst cas itive receptor in the vicinity of the facility
was less than or equal to 1.34 Oug/ the 98" percentile of hourly averages for

the worst case meteorological yea©(see Table 4. 1) This is Iess than the guideline
odour limit value of less than orgﬁg% to 3.0 Oug/m® for the 98™ percentile of hourly
averages (see Table 4.1 andOE‘@@é 7.3).

e With regards to the emstm@cblg production facility operations, the Ammonia plume
spread for the 100' &%ﬁentlle 1 hour maximum ground level concentration is
approximately 150 to m from the facility buildings (see Figure 7.4). The maximum
predicted ground level concentration of Ammonia at the worst case sensmve receptor
in the vicinity of the facility was less than or equal to 31.42 pg/m® for the 100"
percentile of hourly averages for the worst case meteorological year (see Table 4.2).
This is less than the guideline Ammonia limit value for the protection of human health
(see Table 4.2 and Figure 7.4).

e With regards to the existing pig production facility operations, the Ammonia plume
spread for the Annual average ground level concentration is approximately 100 m
from the facility buildings. The maximum predicted ground level concentration of
Ammonia at the worst case sensitive receptor in the vicinity of the facility was less
than or equal to 0.51 pg/m® for the Annual averages for the worst case meteorological
year 2017 (see Table 4.2).

e With regards to the Proposed pig production facility operations, the Ammonia plume
spread for the 100" percentile 1 hour maximum ground level concentration is
approximately 150 m from the facility buildings in a south easterly direction. The
maximum predicted ground level concentration of Ammonia at the worst case
sensitive receptor in the vicinity of the facility was less than or equal to 34.88 ug/m3
for the 100" percentile of hourly averages for the worst case meteorological year (see
Table 4.2). This is less than the guideline Ammonia limit value for the protection of
human health (see Table 4.2 and Figure 7.6).

www.odourireland.com Vi
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e With regards to the proposed pig production facility operations, the Ammonia plume
spread for the Annual average ground level concentration is approximately 100 to
150 m from the facility buildings in an easterly and westerly direction. The maximum
predicted ground level concentration of Ammonia at the worst case sensitive receptor
in the vicinity of the facility was less than or equal to 0.39 pg/m® for the Annual
averages for the worst case meteorological year 2017 (see Table 4.2).

e The maximum predicted ground level concentration at the identified Natura sites for
the existing facility is less than or equal to 0.014 pg/m® (see Table 4.2). The maximum
predicted ground level concentration at the identified Natura sites for the proposed
facility is less than or equal to 0.014 pg/m®. There is no net increase in Ammonia
deposition at the identified Natura sites as a result of the development of the
proposed facility.

e The maximum Nitrogen deposition for the proposed facility operation is no greater
than 0.0753 kg N ha™ yr',

e With regards to the proposed facility operations, the facility operations will be in
compliance with the guideline Odour impact presented within the document. The
facility will not result in any net increase in Ammonia deposition as a result of the
development. The implementation of mitigation on the proposed facility will minimise
the impact from Ammonia deposition and ensure no net increase in Ammonia
deposition at the proposed operational facility. The key mitigation techniques to be
implemented at the facility will include Frequent slurrx)cﬁemoval from Houses 4, 5, 8,
10, 14, 15 and 16; IVC" ventilation system impleme{@ation on Houses 14, 15 and 16;
Move pigs from House 7 and 9 to House 14 anqq:eed manipulation through crude
protein reduction by 1% on Houses 1, 2, 2#@%@, 5,6,8, 10, 13, 14, 1A, 2B, 15 and

&
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1. Introduction and scope
1.1 Introduction

Odour Monitoring Ireland Ltd was commissioned by Panther Environmental Ltd. to perform a
predictive odour and Ammonia impact assessment of an existing and proposed extension to
pig production facility utilising library emission data and dispersion-modelling software
Aermod Prime (21112). Like the majority of industries, the operation of the pig farm is faced
with the issue of preventing odours and Ammonia impact to the public at large.

Library based odour and Ammonia emission rates were gathered from reference publications
taking into account the current pig housing system in place at the facility. Odour and
Ammonia emission scenarios were developed to take account of the existing and proposed
design operations. These odour and Ammonia emission rates and specified source
characteristics were inputted into Aermod Prime (21112) in order to determine the impact
from the existing and proposed facility operations on the surrounding area.

This document presents the materials and methods, results and discussion and conclusions
of the desktop examination of potential odours and Ammonia from the facility.

1.2 Scope of the study

levels of emissions from the proposed pig production facilit result in ground level impact
in the vicinity of the site operations. Ground level impact rgfers to the impact at ground level
(i.e. normal breathing height of 1.8 m) in excess ofxgl;rezgédour and Ammonia impact criteria
contained in Section 2.6 of this document. 052(7 \o*

The main objective of the odour and Ammonia impact asse;}n‘%nt is to ascertain whether the
y

The following assessment will take account o@@m(ely and potential impacts associated with
the proposed operation of the pig producho@@@ ity.

The methodology adapted involved ac@tﬂ\&r@er of distinct steps. These included:
Q

Calculation of odour and Arg«ﬁonla emission rates from library based data;
Prediction of ground lev Sconcentrations (GLC’s) of compounds dispersed from the
emission point sourceol&:ated within the farm;

e Dispersion modelling was carried in accordance with "Air Dispersion Modelling from
Industrial Installations Guidance Note (AG4)" published by the Irish Environmental
Protection Agency 2010.

1.3 Model assumptions

The approach adopted in this assessment is considered a standard investigation in respect of
emissions to the atmosphere from a facility.

These assumptions used within the dispersion modelling assessment include:

e Emissions to the atmosphere from the named emission point operations were
assumed to occur 24 hours each day over a standard year for all sources.

e Five years of hourly sequential meteorological data from Shannon Airport 2016 to
2020 inclusive was used in the modelling screen which will provide statistical
significant results in terms of the short and long term assessment. The worst case
year for Shannon Airport met station was 2017 and was used for contour plot and
odour/Ammonia data presentation. The predicted odour and Ammonia value at the
residential receptors is presented for this year. This is in keeping with current national
and international recommendations (EPA Guidance AG4 and EA Guidance H4). In
addition, AERMOD incorporates a meteorological pre-processor AERMET PRO. The
AERMET PRO meteorological preprocessor requires the input of surface

www.odourireland.com 1
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characteristics, including surface roughness (z0), Bowen Ratio and Albedo by sector
and season, as well as hourly observations of wind speed, wind direction, cloud
cover, and temperature. The values of Albedo, Bowen Ratio and surface roughness
depend on land-use type (e.g., urban, cultivated land etc) and vary with seasons and
wind direction. The assessment of appropriate land-use type was carried out to a
distance of 10km from the meteorological station for Bowen Ratio and Albedo and to
a distance of 1km for surface roughness in line with USEPA recommendations.

e AERMOD Prime (21112) dispersion modelling was utilised throughout the
assessment in order to provide the most reliable dispersion estimates.

e All building wake affects on all applicable emission points were assessed within the
dispersion model using the building prime algorithm contained within AERMOD Prime
(e.g. all buildings / structures were included within the model assessment).

e All receptors were established at normal breathing height of 1.80 above ground level.

e 10 m spaced terrain data was inputted into the model which was taken from
Ordnance Survey Ireland.

e Forty seven nearest sensitive receptors including their relative height were inputted
into the model in order to assess the level of impact at each receptor location.

e Five natura (NHA, SAC, etc.) sites were included as sensitive receptors within the
model in order to assess the predicted levels of Ammonia at these sites.

www.odourireland.com 2
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2. Materials and methods
This section will describe the materials and methods used within the study.
2.1 Odour and Ammonia emission rate values

Table 2.1 illustrates the odour emission rate figures gathered from a review of EPA Research
Report Series No. 14 and Sniffer ER26 Final Report, March 2014.

These specific odour emission rates were utilised in the dispersion model to assess the odour
impact of the existing and proposed pig production facility on the surrounding area.

Table 2.1. Odour emission rates for specific pig type at the existing and proposed facility.

Pig type Odour emission factor (Oug/pig/s)
Sows and piglets 19

Loose sows 19

Farrowing 20

Gilts 20

Weaners 6

Production pigs >30 kgs 22.50

Table 2.2 illustrates the Ammonia emission rate figures gathered from Sniffer ER26 Report.
These specific Ammonia emission rates were utilised in the dispersion model to assess the
Ammonia impact of the existing and proposed pig production fa\}gﬁlity on the surrounding area.

&
In addition, the following mitigation will be applied upog\ thgégcility to include:
N S
¢ Implementation of IC-V* system which W(Lfﬁcl‘) ) It in a net reduction of 60 to 70% of
Ammonia from the housing system. In \@?@é to remain conservative, a net reduction
of 50% was applied to the propose@@rﬁ%onia emission figures (i.e. House 15 and
16). S@
* Frequent slurry removal will be g mented on Houses 4, 5, 8, 10, 14, 15 and 16.
e 1% reduction in crude prote&p‘l vels which will result in a 10% reduction in Ammonia
emission factors for the pro Qs%d scenario (i.e. across all houses).
e House 1, 14, 15 and 16;@%sions will be vented through a 18 m meal bin (which will
act as a stack). o
e Pigs that were previdusly located in House 7 and 9 will be moved to the new low
emission housing 14.

www.odourireland.com 3
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Table 2.2. Ammonia emission rates for specific pig type at the existing and proposed facility and related to the .

Existing Ammonia Proposed Ammonia Proposed Ammonia Proposed Ammonia
. . emission factor — FSR emission factor — IC-V* emission factor — Dietary
Pig type emission factor — No L1 . ivulati 1% drob in
mitigation (ug/pig/s)’ (ng/pig/s) system (pg/pig/s) manipulation (1% op
crude protein) (ug/pig/s)
Sows and piglets 185.18 - - 166.66
Loose sows 95.45 71.66 - 85.90
Farrowing 185.18 -- - 166.66
Gilts 95.45 88.78 & - 79.90
Weaners 9.20 6.98 & 3.49 3.14
Production pigs >30 kgs 98.61 37.253&’ox 18.87 16.98
S

All this information is available from and Environmental Protection Agency report
Agriculture" Final Report EPA 2001. In addition, other relevant publications suc@
Environment Agency UK May 2005 and Van Geel, P.L.B.A. (2006) Annex B«\

&
&é’ S

were consulted.

For the existing scenario, existing Ammonia emission factors will app}ﬁ‘tg\%se1 2,2A,3,4,5,6,7,8,9,10, 13, 14, 14A.

d " Odour Impacts and Odour Emission Control Measures for Intensive
$"Odour Management at Intensive Livestock Installations" published by the
our nuisance and farming act, Netherlands and Sniffer ER26 Final Report’

CJ
For the proposed scenarios, proposed Ammonia emission factori%\o? FSR will apply to Hse 4, 5, 8, 10, 14, 15 and 16.

The proposed IVC* system will be implemented on Hse 15 an@ﬂ{\G.

Dietary manipulation (1% drop in crude protein) will be implemented on Hse 1, 2, 2A, 3,4, 5,6, 7, 8,9, 10, 13, 14, 1A, 2B, 15and 16
For the proposed scenarios, pigs located in Hse 7 and 9 will be moved to Hse 14.

Finally, for the proposed scenario, ventilation air from Hse 1, 14, 15 and 16 will be vented through a single stack (feed bin) at 18 m.

This is reflected in Table 3.2 — proposed scenario Odour emission rates and Table 3.4 — proposed scenario Ammonia emission rates.

www.odourireland.com 4
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2.2 Volumetric flow rate values

The volumetric airflow rate values were calculated from fan capacities installed on each pig
house on site. This was coupled with diameters and numbers of each emission point in order
to calculate efflux velocities from each vent. These are included in Tables 3.1, 3.2, 3.3 and
3.4.

2.3 Atmospheric dispersion modelling of air quality: What is dispersion modelling?

Any material discharged into the atmosphere is carried along by the wind and diluted by wind
turbulence, which is always present in the atmosphere. This process has the effect of
producing a plume of air that is roughly cone shaped with the apex towards the source and
can be mathematically described by the Gaussian equation. Atmospheric dispersion
modelling has been applied to the assessment and control of emissions for many years,
originally using Gaussian form ISCST 3 and more recently utilising advanced boundary-layer
physics models such as ADMS and AERMOD (Keddie et al. 1992). Once the compound
emission rate from the source is known, (g s"), the impact on the vicinity can be estimated.
These models can effectively be used in three different ways: firstly, to assess the dispersion
of compounds; secondly, in a “reverse” mode, to estimate the maximum compound emissions
which can be permitted from a site in order to prevent air quality impact occurring; and thirdly,
to determine which process is contributing greatest to the compound impact and estimate the
amount of required abatement to reduce this impact within acceptable levels (Mclntyre et al.
2000). In this latter mode, models have been employed fog@f'mposing emission limits on
industrial processes, control systems and proposed facilitig@éand processes (Sheridan et al.,

2002). .
) S

S
24 Atmospheric dispersion modelling ongﬁ?\gﬁality: dispersion model selection
M

AN

The model chosen in this study was AERI\@%‘@Hme (EPA Version 21112). The AERMOD
model was developed through a formal {boration between the American Meteorological
Society (AMS) and U.S. Environmq : rotection Agency (U.S. EPA). AERMOD is a
Gaussian plume model and replaced’the 1SC3 model in demonstrating compliance with the
National Ambient Air Quality Stanc{é? s (Porter et al.,, 2003) AERMIC (USEPA and AMS
working group) is emphasizing Svelopment of a platform that includes air turbulence
structure, scaling, and conceptg;-treatment of both surface and elevated sources; and simple
and complex terrain. The mo&élling platform system has three main components: AERMOD,
which is the air dispersion model; AERMET, a meteorological data pre-processor; and
AERMAP, a terrain data pre-processor (Cora and Hung, 2003).

AERMOD is a Gaussian steady-state model which was developed with the main intention of
superseding ISCST3 (NZME, 2002). The AERMOD modeling system is a significant
departure from ISCST3 in that it is based on a theoretical understanding of the atmosphere
rather than depend on empirical derived values. The dispersion environment is characterized
by turbulence theory that defines convective (daytime) and stable (nocturnal) boundary layers
instead of the stability categories in ISCST3. Dispersion coefficients derived from turbulence
theories are not based on sampling data or a specific averaging period. AERMOD was
especially designed to support the U.S. EPA’s regulatory modeling programs (Porter at al.,
2003)

Special features of AERMOD include its ability to treat the vertical in-homogeneity of the
planetary boundary layer, special treatment of surface releases, irregularly-shaped area
sources, a three plume model for the convective boundary layer, limitation of vertical mixing in
the stable boundary layer, and fixing the reflecting surface at the stack base (Curran et al.,
2006). A treatment of dispersion in the presence of intermediate and complex terrain is used
that improves on that currently in use in ISCST3 and other models, yet without the complexity
of the Complex Terrain Dispersion Model-Plus (CTDMPLUS) (Diosey et al., 2002). Additional
utilities associated with the dispersion model allow computation of ground level
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concentrations of pollutants over defined statistical averaging periods, consideration of
building wake/downwash effects in the vicinity of the assessed facility.

2.5 Odour and Ammonia impact assessment criteria

Currently, there is no general statutory odour standard in Ireland relating to industrial
installations. The EPA has issued guidance specific to intensive agriculture which has
outlined:

e The limit of less than 6.0 Oug/m® at the 98" percentile of hourly averages should be
utilised to provide a minimum level of protection against odour annoyance from
Existing Pig Facilities as stated in "Odour Impacts and Odour Emission Control
Measures for Intensive Agriculture” Final Report Environmental Research R&D
Report Series No. 14 published by the Irish Environmental Protection Agency 2006.

e The limit of less than 3.0 Oug/m® at the 98" percentile of hourly averages should be
utilised to provide a minimum level of protection against odour annoyance from
Proposed Pig Facilities as stated in "Odour Impacts and Odour Emission Control
Measures for Intensive Agriculture” Final Report Environmental Research R&D
Report Series No. 14 published by the Irish Environmental Protection Agency 2006.

e The indicative exposure level criterion for new facilities, which equates to ‘no
pollution’, i.e. no reasonable cause for annoyance is 3.0 Oug/m® at the 98" percentile
of hourly averages at sensitive receptors as stated in "Odour Management at
Intensive Livestock Installations" published by the E@yironment Agency UK May
2005. N

&
$
The predicted odour impact from the operation of th%\pigw‘{grm is compared to relevant odour

impact criteria. The relevant odour impact criteria %@esented in Table 2.1.
9]

With regards to Ammonia impact assessmen@\%ﬁ\\output from the dispersion model will be
assessed against the following: é,}\of; (\@\*
S

e The limit value of less than ‘,@i%ﬁ\ug/ms at the 100" percentile of hourly averages
should be utilised to pro?ﬁ%\?\protection against Ammonia impact at residential
receptors. o°

e The limit value of less th@ﬁ‘1 and 3 ug/m® for an Annual average should be utilised to
provide protection ag@lﬁ%t Ammonia impact at natura sites.
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2.6 Odour and Ammonia Impact Criteria Guidelines in Ireland and the UK

Table 2.1 illustrates the limit values for odour and NH; impact assessments in Ireland.

Table 2.1. Limit odour impact criteria for pig production facilities in Ireland and the UK.

Obijective To BE
POLLUTANT . Maximum No. Of Exceedence expressed VALUE TYPE
: ACHIEVED BY
Concentration exceedences allowed as percentile Measured as
Odours’ less than or equal 06.0 175 times in a year 98" percentile 1 hour mean . EX|st|n_g Limit Value
Oug/m® installation
&
Odours" 2 less than or equal to 3.0 175 times in a year 98" perce@g 1 hour mean _ New Limit Value
OuE/m installation
, , Protection of human health \A ,g\
3,300 ug m™ NH3 10 dggég‘entlle 1 hour mean
Critical level — Higher Q\‘%&\
3 ug m™ NHg plants* ‘\\?Q(\é Annual mean
Ammonia®* é?@ Limit value
\,
%
1 ug m® NH; Critical level — sensitivé, OQ*
plants* &° Annual mean
& )
&
Notes: ' denotes — Values taken from "Odour Impacts and Odour Emission Control Measures for Intensive Agriculture” Final Report Environmental Research

Environmental Protection Agency 2010. Pg 68.

2"Odour Management at Intensive Livestock Installations" published by the Environment Agency UK May 2005. Pg. 5

R&D Report Series No. 14. Pg 47 and "Air Dispersion Modelling from Industrial Installations Guidance Note (AG4)" published by the Irish

% denotes EPR H1 (2008) — Environmental Risk Assessment Part 1 — Simple assessment of environmental risk for accidents, odour, noise and

fug|t|ve emissions and EPR H1 (2008) -

* denotes limit value for the protection of vegetation/ecosystem.

www.odourireland.com

Environmental Risk Assessment Part 2 — Assessment of point source release and cost benefit analysis.

EPA Export 08-04-2022:02:36:44




Document No. 20211003(4) Panther Environmental Ltd.

2.7 Meteorological data

Five years of hourly sequential meteorological data was chosen for the modelling exercise
(i.e. Shannon Airport 2016 to 2020 inclusive). Shannon Airport was chosen as the
representative meteorological station due to its proximity to the site relative to other synoptic
meteorological stations (i.e. located approx. 45 km from the site operations as the crow flies)
and based on the fact that it has all the relevant cloud cover data in line with USEPA
requirements.

A schematic windrose and tabular cumulative wind speed and directions of all five years are
presented in Section 8.

2.8 Terrain data

Due to the fact that the proposed pig facility is located in complex terrain (based on the fact
that low stack based emission points are present within the modelling scenario and relative
receptor heights are higher relative to stack height) a terrain file was included in the
dispersion modelling assessment. A 10 metre Cartesian grid spaced topographical data was
obtained from Ordnance survey Ireland and used to create a 10 metre Cartesian grid *.DEM
file for use in Aermap software within AERMOD Prime.

2.9 Building wake effects \5"
Building wake effects are accounted for in modell enarlos (i.e. all building features
located within the pig farm) as this can have a ;é\ ant effect on the compound plume

dispersion at short distances and can significa &crease GLC’s in close proximity to the
facility. This is particularly important due to t@ézglbnlflcant changes in elevation around the

facility. RS
’ 55
KO
N
SO
EF
K
éé\é\
S
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3. Results-Emission calculations.

The results of predictive estimation of emissions of Odour and Ammonia from the existing and
proposed pig production facility are presented in Tables 3.1 to 3.4.

3.1 Predicted Odour mass emission rate from the existing and proposed Pig
Production facility

Tables 3.1 and 3.2 present the predicted overall odour emission rates for the existing and

proposed pig facility operations. Odour emission rate values were gathered from available
suitable literature (see Section 2.1).
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Table 3.1. Predicted mass emission value results for odour for existing pig production facility operations.

Woodville Max Max Odour Total Total Ventilation Odour Max
Pig Fan - A No. Fan Pig . Fan emission odour ventilation A capacity | emission
housing ::;?e Capacity hSet?crI:t Brl: e“idlhntg Venttllaetlon of I ocl:::t?o n diameter | numbers Tiypﬁ:i: Flct)orleng flowrate rate per emission rate per Y;gti:f‘g?sr; per pig rate per Temg%ature veeII)I:i); Notes
type numbers (m3/hr) (rr?) (rr?) yp Fans (m) in house | P'9 yp (m3/s) pig place rate house place vent (m /S)y
(OuE/pig/s) | (OuE/s) (m3/hr) (m3/pig/hr) | (OuE/s)
. Sows
Farrowing 1 13400 | 6.85 6.4 | Mechanical | 10 | ©ente 0.6 220 and Slatted | 3.72 19 4,180 134,000 37.22 609.09 418 293.15 13.16 | Vertical
House of house piglets
Existing Centre To be
Farrowing 2 4338 4.95 4.5 Mechanical 11 0.4 0 ) Slatted 1.21 - 0 47,718 13.26 - - 293.15 9.59 Vertical
House of house farrowing
Ex. Sow 2A 11634 | 4.95 45 | Mechanical | 4 | Centre 0.6 100 Loose | giatted | 323 19 1,900 46,536 12.93 465.36 475 293.15 11.43 | Vertical
House of house SOWS
Gilt House 3 12700 4.85 4.4 Mechanical 2 o?ﬁgg:e 0.6 0 - Slatted 3.53 - 0 25,400 7.06 - - 293.15 12.48 | Vertical
Gilt House 4 10575 4.85 4.4 Mechanical 6 o?ﬁgg:e 0.6 0 - Slatted 2.94 - 0 63,450 17.63 - - 293.15 10.39 | Vertical
Gilt House 5 10575 | 4.75 43 | Mechanical | 3 o?ﬁggsee 0.6 0 - Slatted | 2.94 - 0 31,725 8.81 - - 293.15 10.39 | Vertical
Gilt House 6 5751 4.85 4.4 Mechanical 4 o?ﬁgg:e 0.45 109 Gilts Slatted 1.6 20 2,180 23,004 6.39 211.05 545 293.15 10.04 | Vertical
First stage Centre Capped
7 10575 415 3.7 Mechanical 4 0.6 900 Weaners | Slatted 2.94 6 5,400 42,300 11.75 47.00 1350 293.15 10.39 | point
weaner of house
& source
N
Loose Sow 8 12700 | 6.85 6.4 Mechanical | 8 | Sentre 0.6 600 Loose | gaited | a3 19 11,400 101,600 28.22 169.33 1425 293.15 12.48 | Vertical
House of house sows >
First Stage N
. Centre $H8 i
Weaner 9 6400 4.25 3.8 Mechanical 2 0.45 900 Weaners Slattedd 1.78 6 5,400 12,800 3.56 14.22 2700 293.15 11.18 Vertical
H of house )
ouse PSR
PO
Weaner 10 12700 | 4.95 45 | Mechanical | 4 | Sentre 0.6 360 | Weaners " Siited | 3.53 6 2,160 50,800 14.11 141.11 540 293.15 12.48 | Vertical
Hse of house O 1
First Stage Centre é’o$
Weaner 13 6482 415 3.7 Mechanical 2 0.4 400 W Slatted 1.8 6 2,400 12,964 3.60 32.41 1200 293.15 14.33 | Vertical
H of house oS
ouse RN
First Stage Centre N
Weaner 14 13400 4.15 3.7 Mechanical 2 of house 0.6 900 5Weaners Slatted 3.72 6 5,400 26,800 7.44 29.78 2700 293.15 13.16 Vertical
House
First Stage Centre S
Weaner 14A 13400 4.1 3.5 Mechanical 1 of house 0.6 400 Weaners | Slatted 3.72 6 2,400 13,400 3.72 33.50 2400 293.15 13.16 | Vertical
House
Total
Odour
emission - - - - - - - - - - - - - 42,820 - - - - - - -
rate
(OuE/s)
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Table 3.2. Predicted mass emission value results for odour for proposed pig production facility operations.

. Odour Total Total i Odour
Pig housing W%z?r‘::"e Fan Sl\:laa:k Bul\inlfl)i(ng Ventilation No. of Fan Fan Pig Type of Flooring Fan emission odour ventilation Ventilat c\;zgg:?;llggr emission Temp eln?l:(x
type House cz;r;ﬁ:_t)y height height type Fans location dla(r:ster ?:hmob:;: pig unit type fl(c::‘!;r/zt)e ratig ireplg emr'::a' on rzgeu;;:r ?:1;7;‘)3 pig p_Iace ra‘tlzr;‘)ter (K) velocity Notes
numbers (m) (m) (OuE/pig/s) | (OuE/s) (m3/hr) (m3/pig/hr) | 5 E/s) (m/s)
. Slatted +
Farrowing 1 13400 6.85 6.4 Mechanical | 10 | ©entre 0.6 220 Sows and Feed 3.72 19 See new 134,000 37.22 609 Seenew | 543 45 - -
House of house Piglets manipulati feed bin feed bin -
pulation
Existing Slatted +
Farrowing 2 4338 4.95 45 Mechanical 11 ?ﬁ”t’e 0.4 80 . To be Feed 1.21 20 1,600 47,718 13.26 596 145 293.15 9.59 Vertical
House Of house arrowing manipulation
Slatted +
Ex. Sow 2A 11634 4.95 45 Mechanical 4 Gentre 0.6 150 Loose Feed 3.23 19 2,850 46,536 12.93 310 713 293.15 11.43 Vertical
House of house Sows manipulation
Centre Slatted +
Gilt House 3 12700 4.85 4.4 Mechanical 2 fh 0.6 81 Gilt Feed 3.53 20 1,620 25,400 7.06 314 810 293.15 12.48 Vertical
or house manipulation
. 4 il 2
Gilts and Centre 30 G ts. Slatted + 0 600
Production 10575 4.85 4.4 Mechanical 6 fh 0.6 Production Feed 2.94 63,450 17.63 302 775 293.15 10.39 Vertical
pigs >30 kgs 4 orhouse 180 pigs over manipulation 22.5 4,050
30 kg
f Slatted +
Gilt House 5 10575 4.75 4.3 Mechanical 3 Centre 0.6 300 Maiden Feed 2.94 20 6,000 31,725 8.81 106 2000 293.15 10.39 Vertical
of house Gilts manipulation
Centre Slatted +
Gilt House 6 5751 4.85 4.4 Mechanical 4 of house 0.45 109 Gilts Feed 1.6 20 2,180 23,004 6.39 211 545 293.15 10.04 Vertical
manipulation
&
First stage 7 10575 4.15 3.7 Mechanical 4 Centre 0.6 Movedto | \yoaners : @\0 - - Moved to - - - Movedto | 593 45 - fﬁiﬁ%"n
weaner ’ ’ of house ’ Hse 14 N Hse 14 Hse 14 ’ int
A point.
Loose Sow . Centre Loose SFeed .
House 8 12700 6.85 6.4 Mechanical 8 of house 0.6 850 Sows < @;ulation 3.53 19 16,150 101,600 28.22 120 2019 293.15 12.48 Vertical
First Stage RN
; Centre Moved to X ) ) Moved to ) ) ) Moved to ) ;
l\{IVeaner 9 6400 4.25 3.8 Mechanical 2 of house 0.45 Hse 14 Wean % Hse 14 Hse 14 293.15 Vertical
ouse O (&
¥ Slatted +
Loose Sow 10 12700 4.95 4.5 Mechanical 4 Centre 0.6 250 \&\“&"@ Feed 3.53 19 4,750 50,800 14.11 203 1188 293.15 12.48 Vertical
House of house L Sows : -
<O & manipulation
First Stage Centre ) QQQ" Slatted +
Weaner 13 6482 4.15 3.7 Mechanical 2 fh 0.4 400 6\ Weaners Feed 1.8 6 2,400 12,964 3.60 32 1200 293.15 14.33 Vertical
Hoa ot house Q manipulation
. i FSR + Feed
First Stage N \ A
, Centre ) manipulation See new See new
Weaner 14 13400 415 3.7 Mechanical 2 of house 0.6 5700 Weaners + VG 3.72 6 feed bin 26,800 7.44 30 feed bin 293.15 - -
House system
New Slatted +
Farrowing 1A 13400 6.95 6.5 Mechanical 5 ?ﬁ”"e 0.6 100 Sows Feed 3.72 19 1,900 67,000 18.61 670 380 29315 | 13.16 Vertical
House ot house manipulation
Slatted +
New Weaner 2B 13400 3.95 3.5 Mechanical 5 Centre 0.6 950 Weaners Feed 3.72 6 5,700 67,000 18.61 71 1140 29315 | 13.16 Vertical
House of house manipulation
See new
Weaners and 15 4350 Weaners FSR + Feed 6 feed bin
Production 13400 5.05 46 Mechanical 20 o?ﬁgfffe 0.6 Production | Maniation 3.72 See new 268,000 74.44 38 ?jjd”ti‘r']" 293.15 - -
pigs >30kgs 15 2720 pigs over system 22.5 feed bin
30 kg
o Production | FSR+Feed
New Finisher . Centre . manipulation See new See new
House 16 10000 4.75 4.3 Mechanical 12 of house 0.6 1000 plgg i\éel’ +IVC* 2.78 22.5 feed bin 120,000 33.33 120 feed bin 293.15 - -
system
; Pig air Collected air
New Feed bin
. 596513.5, ; Next ) from Hse vented B ) B B ;
emission 682101 548,800 18 9 Mechanical 2 Hse 13 4.04 1,14, 15, through feed 152.44 130,180 130,180 293.15 12 Vertical
pOInt 16 bin
External Covered
covered - 1,122.4 m? 9 - C?;‘ne{(ed - - - - - - - of'frgz/ . 561 - - - - - - with double
storage tank E membrane
Total Odour
emission . . . . . . . . . . . . . 180,541 . . . . . . .
rate (OuE/s)
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3.2 Predicted Ammonia mass emission rate from the existing and proposed Pig
Production facility

Tables 3.3 and 3.4 present the predicted overall Ammonia emission rates for the existing and

proposed pig facility operations. Ammonia emission rate values were gathered from available
suitable literature (see Section 2.1).
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Table 3.3. Predicted mass emission value results for Ammonia for existing pig production facility operations.

. NH3 Total Ventilation NH3
. Woodville Max Max . b Total s . i Max
Pig . Farm Fan_ Stack | Building | Ventilation No. Fan . Fan Pig Type of | Flooring Fan emission NH3 ventilation Ventilation capac_lty emission Temperature | efflux
housing House Capacity height | height tvoe of location diameter | numbers ia unit tvoe flowrate rate per emission rate per rate (m3/s) per pig rate per (K) velocit Notes
type numbers (m3/hr) (n?) (n?) yp Fans (m) in house | P'9 yp (m3/s) pig place rate (g/s) house place vent (m /s)y
(ng/pig/s) 9 (m3/hr) (m3/pig/hr) (ng/s)
Farrowing . Centre of Sows and .
House 1 13400 6.85 6.4 Mechanical 10 Fouse 0.6 220 piglets Slatted 3.72 185.2 0.0407 134,000 37.22 609.09 0.004 293.15 13.16 | Vertical
Existing Centre of To be .
Farrowing 2 4338 4.95 4.5 Mechanical 11 h 0.4 0 f ) Slatted 1.21 0 - 47,718 13.26 - 293.15 9.59 Vertical
House ouse arrowing
Ex. Sow . Centre of Loose :
House 2A 11634 4.95 4.5 Mechanical 4 house 0.6 100 SOWS Slatted 3.23 185.2 0.0185 46,536 12.93 465.36 0.005 293.15 11.43 Vertical
Gilt House 3 12700 4.85 44 Mechanical 2 Cﬁggsee“ 0.6 0 - Slatted 3.53 0 - 25,400 7.06 - - 293.15 12.48 | Vertical
Gilt House 4 10575 4.85 44 Mechanical 6 CﬁgHSeOf 0.6 0 - Slatted 2.94 0 - 63,450 17.63 - - 293.15 10.39 | Vertical
Gilt House 5 10575 475 4.3 Mechanical 3 Cﬁggsem 0.6 0 - Slatted 2.94 0 - 31,725 8.81 - - 293.15 10.39 | Vertical
Gilt House 6 5751 4.85 4.4 Mechanical 4 Cﬁgg::f 0.45 109 Gilts Slatted 1.6 185.2 0.0202 23,004 6.39 211.05 0.005 293.15 10.04 Vertical
First st Centre of Capped
woarar ¢ 7 10575 4.15 3.7 Mechanical 4 hoies 0.6 900 Weaners | Slatted 2.94 9.2 0.0083 42,300 11.75 47.00 0.002 293.15 10.39 | point
source

Loose Sow . Centre of Loose .
House 8 12700 6.85 6.4 Mechanical 8 Fouse 0.6 600 Sows Slatted 353 |g 954 0.0572 101,600 28.22 169.33 0.007 293.15 12.48 | Vertical
First Stage Centre of ‘Qé\
Weaner 9 6400 4.25 3.8 Mechanical 2 house 0.45 900 Weaners Slatted 1.78° 9.2 0.0083 12,800 3.56 14.22 0.004 293.15 11.18 Vertical
House R

. Centre of S i
Weaner Hse 10 12700 4.95 4.5 Mechanical 4 house 0.6 360 Weaners Slatte&w s\ 3.53 9.2 0.0033 50,800 14.11 141.11 0.001 293.15 12.48 Vertical
First Stage RS '
Weaner 13 6482 415 37 Mechanical | 2 Cﬁggseem 0.4 400 Weaners | Sfd e 1.8 9.2 0.0037 12,964 3.60 32.41 0.002 293.15 1433 | Vertical
House QD &
First Stage Centre of b\
Weaner 14 13400 415 3.7 Mechanical 2 h 0.6 900 Wean@@, <§\ Slatted 3.72 9.2 0.0083 26,800 7.44 29.78 0.004 293.15 13.16 Vertical

ouse S
House [\
First Stage Centre of &
Weaner 14A 13400 4.1 3.5 Mechanical 1 house 0.6 400 W,ga‘\]ers Slatted 3.72 9.2 0.0037 13,400 3.72 33.50 0.004 293.15 13.16 Vertical
House
Total NH3 ODQ
emission - - - - - - - - - - - - - 0.172 - - - - - - -
rate (g/s)
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Table 3.4. Predicted mass emission value results for Ammonia for proposed pig production facility operations.

. NH; Total i
Pig housin W%:(:r‘:"e Fan S“:Iaa:k Max Ventilation No. of Fan Fan Pig Type of Floorin Fan emission Total NH; ventilation Ventilati c\e/aer;g:f“o:r em'i\'szsion Tem eln?li(x
9 t 9 Capacity N Building . . diameter numbers ype o 9 flowrate rate per pig emission rate per on rate pacity p P : Notes
ype House (m3/hr) height height (m) type Fans location (m) in house pig unit type (m3/s) place rate (g/s) house (m3/s) pig p_Iace rate per (K) velocity
numbers (m) (Hg/pig/s) (m3/hr) (m3/pig/hr) vent (g/s) (m/s)
: Slatted +
Farrowing 1 13400 6.85 6.4 Mechanical | 1o | Centreof 0.6 220 Sows and Feed 3.72 166.66 See new 134,000 37.22 609 Seenew | 59345 | 1346 | Vertical
House house Piglets manipulation feed bin feed bin
Existing Centre of To be Slatted +
Farrowing 2 4338 4.95 4.5 Mechanical 11 house 0.4 80 farrowing Feed 1.21 166.66 0.01333 47,718 13.26 596 0.001212 293.15 9.59 Vertical
House manipulation
Slatted +
EX' Sow 2A 11634 4.95 45 Mechanical 4 Cﬁmre of 0.6 150 "80039 Feed 3.23 85.90 0.01289 46,536 12.93 310 0.003223 | 293.15 11.43 Vertical
ouse ouse Ows manipulation
Gi . Centre of . Slatted + .
it House 3 12700 4.85 4.4 Mechanical 2 house 0.6 81 Gilt Feed 3.53 85.90 0.00696 25,400 7.06 314 0.00348 293.15 12.48 Vertical
manipulation
. 4 30 Gilts 85.90 0.00258
Gilts and Centre of . Slatted +
Production 10575 4.85 4.4 Mechanical 6 h 0.6 Production Feed 2.94 63,450 17.63 302 0.00697 293.15 10.39 Vertical
pigs >30 kgs 4 ouse 180 pigs over | manipulation 33.95 0.00611
30 kg
Centre of Maiden Slatted +
Gilt House 5 10575 4.75 4.3 Mechanical 3 h 0.6 300 Gilt Feed 2.94 79.90 0.02397 31,725 8.81 106 0.00799 293.15 10.39 Vertical
ouse Iits manipulation
. . Centre of . Slatted + .
Gilt House 6 5751 4.85 4.4 Mechanical 4 h 0.45 109 Gilts Feed 1.6 85.90 0.00936 23,004 6.39 211 0.00234 293.15 10.04 Vertical
ouse manipulation
First stage Centre of Moved to é\\\ff’ Moved to Moved to Capped
weaner 7 10575 415 3.7 Mechanical 4 house 0.6 Hse 14 Weaners - 6‘\0 2.94 0 Hse 14 42,300 11.75 47 Hse 14 293.15 10.39 emgsiﬁlton
Qf@é S point
Loose Sow . Centre of Loose FS d .
House 8 12700 6.85 6.4 Mechanical 8 house 0.6 850 Sows i@@f}gtion 3.53 64.49 0.05482 101,600 28.22 120 0.006853 293.15 12.48 Vertical
First Stage \‘}V N
; Centre of Moved to P& Moved to Moved to .
X{Vs:sneer 9 6400 4.25 3.8 Mechanical 2 house 0.45 Hse 14 Weanei\soocé\\ 1.78 0 Hse 14 12,800 3.56 14 Hse 14 293.15 11.18 Vertical
Loose Sow Centre of LE(&‘?( ‘0®\ Slatted +
House 10 12700 4.95 4.5 Mechanical 4 house 0.6 250 K §\ Feed 3.53 64.49 0.01612 50,800 14.11 203 0.00403 293.15 12.48 Vertical
O manipulation
First Stage Centre of R Slatted +
Weaner 13 6482 4.15 3.7 Mechanical 2 h 0.4 400 éWeaners Feed 1.8 8.28 0.00331 12,964 3.60 32 0.001655 293.15 14.33 Vertical
House ouse & manipulation
- i FSR + Feed
First Stage N . :
. Centre of O manipulation See new See new .
LVeaner 14 13400 415 3.7 Mechanical 2 house 0.6 2760 Weaners + VG 3.72 6.29 feed bin 26,800 7.44 30 feed bin 293.15 13.16 Vertical
ouse system
New Centre of Slatted +
Farrowing 1A 13400 6.95 6.5 Mechanical 5 h 0.6 100 Sows Feed 3.72 85.90 0.00859 67,000 18.61 670 0.001718 293.15 13.16 Vertical
House ouse manipulation
Slatted +
Hg‘L’J"S‘é"ea”er 2B 13400 3.95 3.5 Mechanical 5 Cﬁggseem 0.6 950 Weaners Feed 3.72 8.28 0.00787 67,000 18.61 71 0.001574 | 293.15 13.16 Vertical
manipulation
See new
Weaners and 15 Centre of 4950 Weaners | FsR+ r?-ed 549 feed bin See new
Production 13400 5.05 4.6 Mechanical 20 Fouse 0.6 Production | MM EON 3.72 See new 268,000 74.44 38 toed bin 293.15 13.16 Vertical
pigs >30kgs 15 2720 pigs over system 16.97 feed bin
30 kg
. Production | FSR+Feed
New Finisher . Centre of ) manipulation See new See new .
House 16 - 4.75 4.3 Mechanical 12 house 0.6 1000 plgg %er +IVC* 2.78 16.97 feed bin 120,000 33.33 120 feed bin 293.15 9.82 Vertical
system
New Feed bin Pig air from | Collected air
emission 5232}8'15’ 548,800 18 9 Mechanical 2 Ne"szse 4.04 - Hse 1,14, | , vented 152.44 - 0.1304 - - - 0.1304 293.15 12 Vertical
. rough feed
point 15,16 bin
External Covered
covered - 1,122.4 m? 9 - Covered tank - - - - - - - 4.43ug/m?/s 0.0049 - - - 0.0049 - - with double
storage tank membrane
Total NH;
emission - - - - - - - - - - - - - 0.3012 - - - - - - -
rate (g/s)
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3.3. Dispersion model input data — Source characteristics

Tables 3.1 to 3.4 illustrate the source characteristics utilised within the dispersion model.
Stack height (A.G.L), number of fans, ventilator orientation, efflux velocity and temperature of
the emission point are presented within this table for reference purposes only.

3.4 Emission rate calculations and mass emission rates

The contaminant concentration from a stack is best quantified by a mass em|SS|on rate. For a
chimney or ventilation stack, this is equal to the compound concentration (ug/m® or mg/m?) of
the discharge air multiplied by its flow-rate (m® s™). It is equal to the volume of air
contaminated every second to the concentration limit (g s’ ) The mass emission rate (g s )
used in conjunction with dispersion modelling in order to estimate the approximate radius of
impact. All data used in the dispersion modelling exercise was obtained through library data.
Tables 3.1 to 3.4 illustrates the overall volume flow values, mass emission rate values and
general source characteristics used as input data to the model for each Scenario to estimate
the radius of impact for the particular pollutant.

3.5 Dispersion modelling assessment

AERMOD Prime (21112) was used to determine the overall ground level impact of the pig
farm emission points. These computations give the relevant G ’s at each 20 and 200 meter
XY Cartesian grid receptor location that is predicted to be ex ded for the specific air/odour
quality impact criteria (fine and course grid assessment). AStotal Cartesian grid receptors of
4,086 points was established giving a total grid covergg ea of 25 square kilometres around
the emission points. In addition, individual sensiti¥&.deceptors were also inputted into the
model at 53 specific receptor points in the vicini e facility. 5 of these sensitive receptors
represented Natura sites all of which are locatedsdirca 9.5 to 14 km from the site (see Figure
7.1 for local sensitive residential receptors Q%%Q‘}.

Five years of hourly sequential mete(@r L&loal data from Shannon Airport (Shannon Airport
2016 to 2020 inclusive) and sourée Qharacterlsncs (including emission date contained in
Sections 3.1 to 3.2) were inputted m&’the dispersion model for all parameters.

X

&

S
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3.6 Dispersion model Scenarios

AERMOD Prime (USEPA ver. 21112) was used to determine the overall odour and Ammonia
air quality impact of the existing and proposed pig production facility operations.

Impacts from the emission points were assessed in accordance with the impact criterion
contained in Section 2.5 and 2.6.

Four scenarios were assessed within the dispersion model. The output data was analysed to
calculate the following:

Ref Scenario 1 — Existing Odour impact (excluding background).

e Predicted odour emission contribution of overall existing pig production facility
operation (see Table 3.1), to odour plume dispersal at the 98" percentile for an odour
concentration of less than or equal to 6.0 Oug/m® for worst case year 2017 (see
Figure 7.2).

Ref Scenario 2 — Proposed Odour impact (excluding background).
¢ Predicted odour emission contribution of overall proposed pig production facility

operation (see Table 3.2), to odour plume dispersal at the 98" percentile for an odour
concentration of less than or equal to 3.0 Oug/m® for worst case year 2017 (see

Figure 7.3). &
N
Ref Scenario 3A & 3B — Existing Ammonia impact (excly?ﬁng background).
S
Scenario 3A 09?0 <
e Predicted Ammonia emission contributi \@ overall existing pig production facility

operation (see Table 3.3), to Ammo(@‘é« me dispersal at the 100" percentile 1 hr
average for an Ammonia concen}éﬁ@ of less than or equal to 50 ug/m® for worst
case year 2017 (see Figure 7,42@9 O
Qé\ \\§
Scenario 3B OQQ\\

e Predicted Ammonia emisg’tﬁn contribution of overall existing pig production facility
operation (see Table 3.3} to Ammonia plume dispersal as an Annual average for an
Ammonia concentratiqﬁoof less than or equal to 3.0 ug/m3 for worst case year 2017

(see Figure 7.5).

Ref Scenario 4A & 4B — Proposed Ammonia impact (excluding background).

Scenario 4A
e Predicted Ammonia emission contribution of overall proposed pig production facility
operation (see Table 3.4), to Ammonia plume dispersal at the 100" percentile 1 hr
average for an Ammonia concentration of less than or equal to 50 ug/m3 for worst
case year 2017 (see Figure 7.6).

Scenario 4B
e Predicted Ammonia emission contribution of overall proposed pig production facility
operation (see Table 3.4), to Ammonia plume dispersal as an Annual average for an
Ammonia concentration of less than or equal to 3.0 ug/m® for worst case year 2017
(see Figure 7.7).
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4. Discussion of Results from Dispersion modelling exercise

This section will present the discussion of results from the dispersion modelling assessment.

AERMOD GIS Pro Prime (Ver. 21112) was used to determine the overall proposed odour and
Ammonia impact of the existing and proposed pig production facility operations.

One hour, Annual and Percentile averaging intervals were chosen to allow direct comparison
of predicted GLC’s with the relevant odour/Ammonia assessment criteria as outline in Table
2.1. In particular, 1-hour 98 percentile GLC’s for odour were calculated at 20 and 200 metres
grid distribution in the vicinity of the facility. For Ammonia, 1 hour and Annual average. A total
Cartesian grid receptors of 4,086 points was established giving a total grid coverage area of
25 square kilometres around the emission points.

41 Odour impact

The plotted odour concentrations of < 6.0 Oug/m® for the 98" percentile for the existing pig
production facility for worst case meteorological year 2017 is illustrated in Figure 7.2. As can
be observed in Figure 7.2, the odour plume spread is approximately 150 to 200 m from the
facility buildings. The maximum predicted ground level concentration of odour at the worst
case sensitive receptor in the vicinity of the facility was less than or equal to 0.79 Oug/m?® for
the 98" percentile of hourly averages for the worst case meteorelogical year (see Table 4.1).
This is less than the guideline odour limit value (see Table 4\.{\&?§‘nd Figure 7.2).
N

The plotted odour concentrations of < 3.0 Oug/m® f%&‘fhé‘\bSm percentile for the proposed pig
production facility for worst case meteorological yga 017 is illustrated in Figure 7.3. As can
be observed in Figure 7.3, the odour plume s gdéls approximately 400 m from the facility
buildings in a north westerly and north eaQ@rl@direction. The maximum predicted ground
level concentration of odour at the worst@@':ao sensitive receptor in the vicinity of the facility
was less than or equal to 1.34 Oug/m?® &t the 98" percentile of hourly averages for the worst
case meteorological year (see Tabj{sz,&?{\'@. This is less than the guideline odour limit value
(see Table 4.1 and Figure 7.3).
O
&

S
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Table 4.1. Predicted 98" percentile ground level concentrations of odour at receptor locations in the vicinity of the facility for the worst case

meteorological year 2017 (see Figure 7.1 for locations).

Panther Environmental Ltd.

Predicted 98" %ile Ground level Predicted 98" %ile Ground level
. . X coordinate Y coordinate Odour conc. for EXisting Pi Odour conc. for Proposed Pi
Receptor identity (m) (m) Production Facility (Ou.gms)g Production Facilityp(OuE/ms) ’
Year 2017 Year 2017
R1 597975 681984 0.08 0.26
R2 597968 682026 0.08 0.26
R3 597986 682054 0.08 0.26
R4 597984 682082 0.07 0.25
R5 597945 682136 0.07 0.27
R6 - - Omitted due to building type Omitted due to building type
R7 597949 682176 0.07 0.27
R8 596058 682055 0.79 1.34
R9 597917 682218 0.07 0.28
R10 596796 681795 0.60 1.07
R11 598020 682283 0.07 0.27
R12 597758 682145 0.09 0.32
R13 597835 682228 0.08 0.32
R14 597972 682309 0.07 0.28
R15 596855 681777 0.40 0.86
R16 598289 682337 0.06 0.22
R17 598337 682335 0.05 0.21
R18 597659 682142 0.10 0.36
R19 598378 682331 0.05 0.20
R20 597857 682332 0.09 0.31
R21 597725 681399 0.05 0.23
R22 598375 682399 0.05 0.20
R23 598410 682405 0.05 0.20
R24 598535 682350 0.04 0.18
R25 598567 682355 0.04 0.17
R26 597708 682422 0.09 & 0.37
R27 598599 682383 0.04 & 0.17
R28 598841 681673 0.04° 0.15
R29 598634 682368 ,hdbqgﬁ 0.16
R30 598864 681816 §5.20.04 0.14
R31 598599 682438 & 0.04 0.17
R32 597371 682019 €012 0.44
R33 595679 682193 .&%(\\O\‘ 0.48 0.75
R34 598631 682443 Qo\n"\\\b 0.04 0.17
R35 598279 682616 & 0.06 0.23
R36 598941 681850 Aﬁ\v 0.03 0.13
R37 597315 682040 & 0.13 0.48
R38 597176 681664 0.13 0.44
R39 596589 681215 0.05 0.15
R40 596234 681230 0.53 0.70
R41 597565 681155 0.05 0.21
R42 597795 681010 0.05 0.19
R43 596641 681193 0.05 0.17
R44 596091 681219 0.19 0.32
R45 599022 682104 0.03 0.12
R46 598139 680884 0.04 0.14
R47 595472 682174 0.25 0.44
R48 597928 680863 0.04 0.16
Max predicted
valy (:)(OuE ) - - 0.79 1.34
Limit value
(OuE/ms) - - 6.0 3.0
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4.2 Ammonia impact

The plotted Ammonia concentrations of < 50 pg/m® for the 100" percentile for the existing pig
production facility for worst case meteorological year 2017 is illustrated in Figure 7.4. As can
be observed in Figure 7.4, the Ammonia plume spread is approximately 150 to 200 m from
the facility buildings. The maximum predicted ground level concentration of Ammonia at the
worst case sensmve receptor in the vicinity of the facility was less than or equal to 31.42
ug/m for the 100™ percentile of hourly averages for the worst case meteorological year (see
Table 4.2). This is less than the guideline Ammonia limit value for the protection of human
health (see Table 4.2 and Figure 7.4).

The Annual average ground level concentration for the existing pig production facility is
present in the Figure 7.5 and Table 4.2. As can be observed in Figure 7.5, the Ammonia
plume spread is approximately 100 m from the facility buildings. The maximum predicted
ground level concentration of Ammonia at the worst case sensitive receptor in the vicinity of
the facility was less than or equal to 0.51 pg/m? for the Annual averages for the worst case
meteorological year 2017 (see Table 4.2). The maximum predicted ground level concentration
at the identified Natura sites is less than or equal to 0.014 ug/m3 (see Table 4.2) This is less
than the guideline Ammonia limit value for the protection of ecosystems at these locations
(see Table 4.2 and Figure 7.5).

The plotted Ammonia concentrations of < 50 ug/m3 for the 100" percentile for the proposed
pig production facility for worst case meteorological year 2017 js illustrated in Figure 7.6. As
can be observed in Figure 7.6, the Ammonia plume spread E§\>approximately 150 m from the
facility buildings in a south easterly direction. The mgaximum predicted ground level
concentration of Ammonia at the worst case sensqu@e@@ptor in the vicinity of the facility was
less than or equal to 34.88 pg/m® for the 100" %? tile of hourly averages for the worst
case meteorological year (see Table 4.2). This i& than the guideline Ammonia limit value
for the protection of human health (see Tab/e\\%}\a&nd Figure 7.6).

The Annual average ground level corl@ru@ﬁtlon for the proposed pig production facility is
present in the Figure 7.7 and Tabl, @As can be observed in Figure 7.7, the Ammonia
plume spread is approximately 150 \\from the facility buildings in a easterly and westerly
direction. The maximum predicted éround level concentratlon of Ammonia at the worst case
sensitive receptor in the vicinity gfthe facility was 0.39 ug/m?® for the Annual averages for the
worst case meteorological year2017 (see Table 4.2).

The maximum predicted ground level concentrat|on at the identified Natura sites for the
existing facility is less than or equal to 0.014 ug/m (see Table 4.2). The maximum predicted
ground level concentration at the identified Natura sites for the proposed facility is less than or
equal to 0.014 ug/ms. There is no net increase in Ammonia deposition at the identified Natura
sites as a result of the development of the proposed facility.

With regards to the proposed facility operations, the facility operations will be in compliance
with the guideline Odour impact presented within the document. The facility will not result in
any net increase in Ammonia deposition as a result of the development. The implementation
of mitigation on the proposed facility will minimise the impact from Ammonia deposition and
ensure no net increase in Ammonia deposition at the proposed operational facility. The key
mitigation techniques to be implemented at the facility will include Frequent slurry removal
from Houses 4, 5, 8, 10, 14, 15 and 16; IVC" ventilation system implementation on Houses
14, 15 and 16; Move pigs from House 7 and 9 to House 14 and Feed manipulation through
crude protein reduction by 1% on Houses 1, 2, 2A, 3,4, 5, 6, 8, 10, 13, 14, 1A, 2B, 15 and 16.

4.3 Nitrogen deposition

The following guidance document provide information on the calculation of nitrogen
deposition. These include:

1. AQTAGO6 (2014)., Technical guidance on detailed modelling approach for an
appropriate assessment for emissions to air.
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2. 1AQM, 2020., A guide to the assessment of air quality impacts on designated nature
conservation sites.

Within these document, the process of calculating the nitrogen deposition at the habitat is
clearly defined.

Dry deposition flux

The maximum annual average ground level concentration at any point in a site can be
obtained from air dispersion modelling.

The annual dry deposition flux can be obtained from the modelled annual average ground
level concentration via use of the formula:

Dry deposition flux = grouznd1level concg)entration X deposition velocity.
(Mgm*s ) =(ugm~) by (ms")

:‘where ug refers to ug of the chemical species under consideration.

The deposition velocities for Ammonia considered in this calculation is 0.020 m s™

To convert the dry deposition flux from units of ug m? s (where pg refers to ug of the
chemical species) to units of kg N ha™ year” (where kg refers to kg of nitrogen) multiply the
dry deposition flux by the fixed conversion factor for Ammonia is 260.

N
Table 4.2 presents the Nitrogen load at the specific habitat g&ed on the above fixed factors.

S
The maximum Nitrogen deposition for the propa%ng\%@cility operation is no greater than
o

0.0753 kg N ha™ yr. S
SN
VA
&
KO
{\Q\‘\
E
\"OQ
\0
&
QO

www.odourireland.com 20

EPA Export 08-04-2022:02:36:45



Document No. 20211003(4)

Panther Environmental Ltd.

Table 4.2. Predicted 1 hr max and Annual average ground level concentrations of Ammonia at receptor locations in the vicinity of the facility and at
Natura sites for the worst case meteorological year 2017 (see Figure 7.1 for locations).

. Predicted . Predicted
Predicted 1hr Annual average Predicted 1hr Annual average
max Ground max Ground .
. . level NH3 conc. max Ground level NH3 conc. max Ground Nltroggn
. . X coordinate | Y coordinate - . level NH3 conc. level NH3 conc. | deposition

Receptor identity for Existing Pig -~ . for Proposed

(m) (m) Production for EX|st|n_g Pig Pig Production f_or Proposgd I°"?1d -

Facilit 3 Pr_o_ductlon . 3 Pig _P_roductlon (kg ha yr)
Y (ug/m~) Facilit me Facility (ug/m”) Facil m3
Year 2017 Y (Hg/m’) Year 2017 acility (ug/m)
Year 2017 Year 2017
R1 597975 681984 8.73 0.05 9.80 0.07 -
R2 597968 682026 8.58 0.05 9.39 0.07 -
R3 597986 682054 7.85 0.05 8.74 0.07 -
R4 597984 682082 7.99 0.05 9.09 0.07 -
R5 597945 682136 7.99 0.05 8.75 0.07 -
R6 i i Omitted due to Omitted due to Omitted due to Omitted due to i
building type building type building type building type
R7 597949 682176 7.00 0.05 7.80 0.07 -
R8 596058 682055 31.42 0.34 26.50 0.37 -
R9 597917 682218 7.68 0.05 8.98 0.07 -
R10 596796 681795 28.39 0.28 34.88 0.39 -
R11 598020 682283 7.77 0.04 8.77 0.07 -
R12 597758 682145 8.55 0.06 9.29 0.08 -
R13 597835 682228 8.33 0.05 9.56 0.08 -
R14 597972 682309 7.97 0.04 8.73 0.07 -
R15 596855 681777 25.38 0.22 28.32 0.31 -
R16 598289 682337 6.75 0.03 7.53 0.05 -
R17 598337 682335 6.59 0.03 7.40 0.05 -
R18 597659 682142 9.04 0.06 9.82 0.10 -
R19 598378 682331 6.43 0.03 7.26 0.05 -
R20 597857 682332 8.95 0.05 10.00 0.08 -
R21 597725 681399 8.10 0.04 8.97 0.06 -
R22 598375 682399 6.23 0.03 7.22 0.05 -
R23 598410 682405 6.12 0.03 7.08 0.05 -
R24 598535 682350 6.01 0.03 6.72 0.04 -
R25 598567 682355 5.93 0.03 6.62 0.04 -
R26 597708 682422 10.11 0.06 10.91 0.10 -
R27 598599 682383 5.86 0.03 i\‘?l 6.48 0.04 -
R28 598841 681673 5.66 0.0&“” 6.48 0.03 -
R29 598634 682368 5.75 003 6.41 0.04 -
R30 598864 681816 5.70 p(pos\o\o.02 6.61 0.04 -
R31 598599 682438 5.62 5@ 0.03 6.38 0.04 -
R32 597371 682019 1271 Ql&¥  0.08 13.71 0.13 -
R33 595679 682193 1415 & 0.16 10.62 0.17 -
R34 598631 682443 5.534°. 9 0.03 6.25 0.04 -
R35 598279 682616 6959 0.04 7.66 0.06 -
R36 598941 681850 5.5%° 0.02 6.35 0.03 -
R37 597315 682040 ,\1@.62 0.09 14.37 0.14 -
R38 597176 681664 6@13.68 0.09 15.12 0.13 -
R39 596589 681215 O7 12.24 0.03 13.37 0.05 -
R40 596234 681230 18.95 0.18 18.09 0.20 -
R41 597565 681155 10.14 0.05 11.14 0.06 -
R42 597795 681010 10.05 0.04 11.33 0.05 -
R43 596641 681193 12.40 0.04 14.57 0.05 -
R44 596091 681219 11.47 0.08 12.81 0.10 -
R45 599022 682104 5.31 0.02 6.10 0.03 -
R46 598139 680884 7.46 0.03 8.45 0.04 -
R47 595472 682174 15.16 0.09 13.45 0.11 -
R48 597928 680863 9.10 0.03 10.24 0.04 -
Scohaboy
(Sopwell) Bog SAC 596522.9 691710.9 - 0.014 - 0.013 0.066872
Kilduff, Devilsbit 605867.1 675525.9 . 0.004 i 0.001 0.003224
Mountain SAC
Slievefelim to
Silvermines 590287.3 670289.1 - 0.004 - 0.001 0.006864
Mountains SPA
anaravogue Bog 603971.3 693249.8 . 0.007 : 0.008 0.039832
Lough Derg, North-
east Shore SAC 584072.8 689620.8 - 0.014 - 0.014 0.075348
Max predicted
value at receptor - - 31.42 0.51 34.88 0.39 0.066872
(ug/m’)
Max predicted
value at Natura - 0.014 - 0.014 0.075348
(ug/m’
1.0 (Natura
Limit value 3.0 (Natura only)
(ng/m®) ) ) 3,600 only) 3,600 3.0 (Natura i
only)
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5. Conclusions

The following conclusions were drawn from the dispersion modelling assessment: Greater
detail can be found within the document and it is recommended that the document be read in
full. The main conclusions include:

e Dispersion modelling of Odour and Ammonia emissions from the existing and
proposed pig production facility was performed in accordance with AG4 and best
international practice with a minimum of five years of hourly sequential meteorological
data used in the dispersion modelling assessment. Topographical data from
Ordnance Survey Ireland was also inputted into the dispersion model in order to take
account of the terrain effects in the vicinity of the site. In addition, sensitive receptors
were included within the dispersion model in order to predict the level of pollutants at
their specific location.

e Worst case referenced library odour and NH; emission data was utilised to develop
the odour and NH; emission dataset for the existing and proposed facility. This was to
remain conservative within the assessment.

e With regards to the existing pig production facility operations, the odour plume spread
is approximately 150 to 200 m from the facility buildings (see Figure 7.2). The
maximum predicted ground level concentration of odour at the worst case sensmve
receptor in the vicinity of the facility was less than or equal to 0.79 Oug/m? for the 98"
percentile of hourly averages for the worst case meteorglogical year (see Table 4 1).
This i is Iess than the guideline odour limit value of lessthan or equal to 6.0 Oug/m® for
the 98" percentile of hourly averages (see Table 455‘and Figure 7.2).

\\\ Qp

e With regards to the proposed pig prod QS@ facility operations, the odour plume
spread is approximately 1,300 m frorr@h acility buildings in a north westerly and
north easterly direction (see F/gur éﬁs\ The maximum predicted ground level

concentration of odour at the wor sensitive receptor in the vicinity of the facility
was less than or equal to 1.34 % for the 98" percentile of hourly averages for
the worst case meteorologi gl r (see Table 4. 1) This is Iess than the guideline

odour limit value of less thah«r equal to 3.0 Oug/m® for the 98" percentile of hourly
averages (see Table 4.1 ané( igure 7.3).

e With regards to the Qﬁ%tmg pig production facility operations, the Ammonia plume
spread for the 100" percentile 1 hour maximum ground level concentration is
approximately 150 to 200 m from the facility buildings (see Figure 7.4). The maximum
predicted ground level concentration of Ammonia at the worst case sensmve receptor
in the vicinity of the facility was less than or equal to 31.42 pg/m® for the 100"
percentile of hourly averages for the worst case meteorological year (see Table 4.2).
This is less than the guideline Ammonia limit value for the protection of human health
(see Table 4.2 and Figure 7.4).

e With regards to the existing pig production facility operations, the Ammonia plume
spread for the Annual average ground level concentration is approximately 100 m
from the facility buildings. The maximum predicted ground level concentration of
Ammonia at the worst case sensitive receptor in the vicinity of the facility was less
than or equal to 0.51 ug/m for the Annual averages for the worst case meteorological
year 2017 (see Table 4.2).

e With regards to the Proposed pig production facility operations, the Ammonia plume
spread for the 100" percentile 1 hour maximum ground level concentration is
approximately 150 m from the facility buildings in a south easterly direction. The
maximum predicted ground level concentration of Ammonia at the worst case
sensitive receptor in the vicinity of the facility was less than or equal to 34.88 pg/m®
for the 100" percentile of hourly averages for the worst case meteorological year (see
Table 4.2). This is less than the guideline Ammonia limit value for the protection of
human health (see Table 4.2 and Figure 7.6).
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e With regards to the proposed pig production facility operations, the Ammonia plume
spread for the Annual average ground level concentration is approximately 100 to
150 m from the facility buildings in an easterly and westerly direction. The maximum
predicted ground level concentration of Ammonia at the worst case sensitive receptor
in the vicinity of the facility was less than or equal to 0.39 pg/m® for the Annual
averages for the worst case meteorological year 2017 (see Table 4.2).

e The maximum predicted ground level concentration at the identified Natura sites for
the existing facility is less than or equal to 0.014 pg/m® (see Table 4.2). The maximum
predicted ground level concentration at the identified Natura sites for the proposed
facility is less than or equal to 0.014 pg/m®. There is no net increase in Ammonia
deposition at the identified Natura sites as a result of the development of the
proposed facility.

e The maximum Nitrogen deposition for the proposed facility operation is no greater
than 0.0753 kg N ha™ yr',

e With regards to the proposed facility operations, the facility operations will be in
compliance with the guideline Odour impact presented within the document. The
facility will not result in any net increase in Ammonia deposition as a result of the
development. The implementation of mitigation on the proposed facility will minimise
the impact from Ammonia deposition and ensure no net increase in Ammonia
deposition at the proposed operational facility. The key mitigation techniques to be
implemented at the facility will include Frequent slurrx)cﬁemoval from Houses 4, 5, 8,
10, 14, 15 and 16; IVC" ventilation system impleme{@ation on Houses 14, 15 and 16;
Move pigs from House 7 and 9 to House 14 anqq:eed manipulation through crude
protein reduction by 1% on Houses 1, 2, 2%%@, 5,6,8, 10, 13, 14, 1A, 2B, 15 and

&
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7. Appendix I - Contour plots for dispersion modelling assessment

Odour and Ammonia contour plots are illustrated in this section. Contour plots are only supplied in this section for illustrative purposes only.

7.1. Site layout and location
N
— |
|
*
: &

.
R8
*

Oom

R38

200m 400m

Figure 7.1. Aerial facility layout map showing relative location of the pig production facility, Woodville Farms with sensitive receptors.
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7.2. Dispersion modelling contour plots for — Odour: REF SCENARIO 1 Existing

Panther Environmental Ltd.
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Figure 7.2. Predicted odour plume spread of the existing pig fattening facility for at the 98" percentile of hourly averages for an odour concentrations

of < 6.0 Oug/m?® yr 2017 ( m—
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7.3. Dispersion modelling contour plots for — Odour: REF SCENARIO 2 Proposed
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Figure 7.3. Predicted odour plume spread of the pro&osed pig fattening facility for at the 98" percentile of hourly averages for an odour

concentrations of < 3.0 Oug/m® yr 2017 ( s—).
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7.4. Dispersion modelling contour plots Ref Scenario 3A - Existing 1 hr max Ammonia impact (excluding background).
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Figure 7.4. Predicted Ammonia plume spread of the existing pig fattening facility for the 100" percentile of hourly averages for an Ammonia

concentrations of < 50 pg/m?® yr 2017 ( se—)
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7.4. Dispersion modelling contour plots Ref Scenario 3B - Existing Annual Average max Ammonia impact (excluding background).
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Figure 7.5. Predicted Ammonia plume spread of the existing pig fattening facility for the Annual averages Ammonia concentrations of < 3.0 ug/m3 yr

2017 (e—)
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7.5. Dispersion modelling contour plots Ref Scenario 4A - Proposed 1 hr max Ammonia impact (excluding background).

Panther Environmental Ltd.
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Figure 7.6. Predicted Ammonia plume spread of the pr%posed pig fattening facility for the 100" percentile of hourly averages for an Ammonia

concentrations of < 50 pg/m> yr 2017 ( ).
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7.6. Dispersion modelling contour plots Ref Scenario 4B - Proposed Annual Average max Ammonia impact (excluding background).
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Figure 7.7. Predicted Ammonia plume spread of the proposgé\pig fattening facility for the Annual averages Ammonia concentrations of < 3.0 pg/m® yr

2017 (—
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8. Appendix Il - Meteorological data used within the Dispersion
modelling study.

8.1 Meteorological file Shannon Airport 2016 to 2020 inclusive

Table 8.1. Tabular illustration of Shannon Airport meteorological files for Years 2016 to 2020

inclusive (5 years).

5 year Meteorological file for Shannon Airport 2016 to 2020 inclusive
Dir\Speed | 30 | “Ts” | e | Tmis | i | ms | O
0.0 0.58 082 | 065 | 037 | 003 | 0.00 2.44
225 0.76 129 | 139 | 084 | 010 | 0.00 4.38
45.0 0.46 060 | 069 | 072 | 0.09 | 0.00 2.56
67.5 0.34 047 | 066 | 047 | 004 | 0.01 2.00
90.0 0.32 083 | 138 | 098 | 017 | o0.01 3.68
112.5 0.42 216 | 373 | 2.01 056 | 023 9.11
135.0 0.53 177 | 256 | 241 0.81 0.27 8.35
157.5 0.29 126 | 293 | 290 | 097 | 0.34 8.69
180.0 0.23 094 | 209 | 159 | 033 | 0.10 5.28
202.5 0.23 119 | 236 | 210 | 049 | 0.17 6.54
225.0 0.34 147 | 240 | 332 | 097 | 048 8.99
247.5 0.39 172 | 374 | 502 P18 | 1.27 14.02
270.0 0.42 150 | 237 | 282°| 090 | 0.38 8.38
292.5 0.42 148 | 180 ¥#89 | 055 | 017 6.30
315.0 0.49 1.74 156055088 | 017 | 0.03 4.87
337.5 0.40 126 | 81%| 092 | 010 | 0.02 4.31
Total 659 | 2049 [3#91 | 2925 | 817 | 348 99.90
Calms - S SE - - - 0.10
Missing - N - - - 0.00
Total - & - - - - 100.00
oL
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Figure 8.1. Windrose illustration of meteog&ﬁé;g@al files Shannon Airport meteorological files
for Years 2016 to 2020 inclusive. RO
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9. Farm key diagram
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Figure 9.1. Farm key diagram ‘ | 7
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